-1- 



TONER SUPPLY CONTAINER AND 
ELECTROPHOTOGRAPHIC IMAGE FORMING APPARATUS 

FIELD OF THF T WENT TOM ann RELATFn ap(T , 
5 The present invention relates to a toner 

supply container detachably mountable to a main 
assembly of an electrophotographic image forming 
apparatus and an electrophotographic image forming 
apparatus to which the toner supply container is 
10 detachably mountable. 

The electrophotographic image forming 
apparatus forms an image on a recording material using 
an electrophotographic image formation type process. 
Examples of an electrophotographic image forming 
15 apparatus include an electrophotographic copying 

machine, an electrophotographic printer (laser beam 
printer, LED printer or the like), a facsimile machine 
and a word processor. 

Heretofore, an electrophotographic image 
20 forming apparatus such as an electrophotographic 

copying machine or a printer uses fine toner powder as 
a developer. When the developer in the main assembly 
of the apparatus is used up, the toner is supplied 

into the main assembly of tho 

y or rne apparatus using a toner 

25 supply container. 

Here, in a known system, since the toner is 
very fine powder or particles, the toner supply 
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container is kept set within ^ nain agsenbiy ^ ^ 
«PP«atus. M tne toner is aischargea ^ a smaii 
through a small opening auring the toner supply 
operation. so as to prevent toner scattering. x„ such 
a system, it is difficult to let ^ toner ^ 

^vity or the like, an, therefore, see feeaing means 
is required. 

As an example of a toner supply container 
Proviaea with such a toner reeling means is aisclosea 
10 in Japanese Patent Application Publication He. HEI-7- 
X13796. The toner supply container is generally 
cylindrical, ena one ena portion thereof is proviaea 
with a relatively small opening for aischarging the 
toner. m the container, there is proviaea a helical 
toner feeaing memhar which receives driving force from 
the outside, penetrating through a wall of the end of 
the container. 

A bearing seal mechanism is necessary to 
Prevent toner leakage through the through-hole at the 
20 ena for the ariv. transmission. Generally, the seal 
mechanism incluaes a gear memher proviaea at the ena 
of the feeaing member, ana a seal is sanawichea 
between the gear member and the container wall 
surface. The seal is ln many cases „ ^ 
25 felt, oil seal or the like. 

The toner supply container is usea while 
being Kept in the main assembly of the apparatus, ana 
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one end. 



the toner is fed by rotation of ^ ^ 
"ember driven fro. the main assembly, and tne toner is 
discharged at a small rate through the opening. 

On the other hand, another toner supply 
5 container having toner feeding Mins is disclosed in 
Japanese Laid-open Patent Application No. HEl-7-44000 
The toner supply container is in the form of a 
cylindrical bottle, and the inside surface thereof is 
provided with a helical rib. and a small toner 

discharging outlet is provided adjacent the center at 
one end. 

The toner supply container, as contrasted to 
the above-described conventional example, does not 
have any inner feeding means, and is used while being 
15 *ept in the main assembly of the apparatus, and the 
main body of the container itself is rotated by the 
main assembly to feed the toner. The toner fed to the 
end adjacent the discharging outlet is guided by an 
extended portion adjacent the opening to be reised 
20 toward the discharging outlet adjacent the center of 
the container, and then is discharged. 

SUMMARY OP T Ug T KVENT T Aw 

Accordingly, it is a principal object of the 
« present invention to provide a toner supply container 
which is placed in a main assembly of an 
electrophotographic image forming apparatus and 
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wherein the toner can be supplied into the main 
assembly with high reliability. 

It is another object of the present invention 
to provide a toner supply container of low 
5 manufacturing cost type. 

According to an aspect of the present 
invention, there is provided a toner supply container 
detachably mountable to a main assembly of an 
electrophotographic image forming apparatus, 
10 comprising: (a) a toner accommodating portion for 
accommodating toner; (b) a toner supply opening or 
port for discharging toner accommodated in the toner 
accommodating portion; (c) a toner feeding member for 
feeding the toner accommodated in the toner 
15 accommodating portion toward the toner supply opening 
by rotation thereof, wherein a center of rotation of 
the toner feeding member is in an opening region of 
the toner supply port as seen in the longitudinal 
direction of the toner feeding member. 
2U These and other objects, features and 

advantages of the present invention will become more 
apparent upon a consideration of the following 
description of the preferred embodiments of the 
present invention taken in conjunction with the 
25 accompanying drawings. 
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Figure 1 is an illustration of an 
electrophotographic copying Conine which is an 
example of an electrophotographic image fo rming 
apparatus to which a toner su Pply container 
5 to the present invention is mountable. 

Figure 2 is a perspective view of the 
electrophotographic copying machine. 

Figure 3 is an illustration of the toner 

supply container and th« »i„» ,_ 

ana the electrophotographic copying 

10 nachine wherein the cover of the electrophotographic 
copying machine. f or the exchange of the toner supply 
container, is opened to load the toner supply 
container. 

Figure 4 shows a toner supply container 
15 according to the first embodiment of the present 

invention, wherein (A) is a partially sectional front 
view thereof. is . side vifi „ ^ ^ ^ _ 

sectional side view thereof. 

Figure 5 is a sectional front view of the 
20 toner supp ly container which is mounted to the image 
forming apparatus, and is unsealed (opened). 

Figure 6 shows a sealing member for the toner 
supply container, wherein (A) is a front view thereof 
(B) is a view taken along a line A of (A) , and (C) is 
25 a view taken along a li ne B of (A ). 

Figure 7 shows the electrophotographic 
copying machine, wherein (A) is a side view thereof. 
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(B) is a froBt view thereof (C) u a ^ 

thereof wherein a cover for toner supp ly container 
exchange is opened. 

Figure 8 illustrates toner suppl ying portion 
5 opening and closing means and the parts therearound 
when the cover is open. 

Figure 9 illustrates toner supply port 
opening and closing means and the parts therearound 
when the cover is closed. 

» Figure 10 shows a coupling member fot the 

electrophotographic copying machine . wherein (aj ^ ^ 
front view thereof. ,„ is . rear vie „ ^ 
(C) is a sectional side view thereof. 

Figure 11 shows a feeding ~ >. 

leeai "9 member, wherein (A) 

is a front view of the feeding member mounted tQ , 
Shaft portion of the feeding member of the toner 

supply container, and (8) is a f™„* • 

' ' 18 a front v »ew of a feeding 
member provided with a port. 

Figure 12 is a perspective view of a feeding 
20 member of a toner supply container according to a 

second example of the first embodiment of the present 
invention. 

Figure 13 illustrates an example of 
assembling of the feeding member according to the 
25 first embodiment. 

Figure 14 is a sectional view of a container 
and illustrates a toner discharging operation of the 
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toner supply container according to an embodiment of 
the present invention. 

Figure 15 is a perspective view illustrating 
a toner discharging principle of the toner supply 
5 container according to this embodiment. 

Figure 16 illustrates a structure of the 
feeding member according to a second example of this 
embodiment . 

Figure 17 illustrates a structure of the 
10 feeding member according to a third example of this 
embodiment . 

Figure 18 illustrates a structure of the 
feeding member according to a third example of this 
embodiment . 

15 Figure 19 illustrates the toner supply port 

opening and closing means and the parts therearound 
when the cover of the electrophotographic copying 
machine is open. 

Figure 20 illustrates the toner supply port 
20 opening and closing means and the parts therearound 
when the cover of the electrophotographic copying 
machine is closed. 

Figure 21 shows a toner supply container 
according to a third embodiment, wherein (A) is a 
25 perspective view as seen from the side near a sealing 
member, and (B) is a perspective view as seen from the 
side near a handle. 
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Figure 22 shows a toner supply container 
according to a third embodiment, wherein (A) is a 
front view thereof. (B, is . sectional view thereof. 
(O is a left side view thereof. ,„, is a right si<Je 
5 view thereof. (E) is a sectional side view thereof, 
and (F) is a top plan view thereof. 

Figure 23 is a sectional front view of a 
toner supply container which is placed in the main 
assembly of the apparatus and a supply port of „ hich 
10 is in the sealed state. 

Figure 24 is a sectional front view of a 
toner supply container which is placed in the main 
assembly of the apparatus and a supply port of „ hich 
is in the unsealed state. 
15 Figure 25 shows a toner accommodating part 

according to the third embodiment, wherein (A) is a 
Perspective view as seen from a side near a supplement 
Port, and (B) is a perspective view as seen from a 
side near a handle. 

Figure 26 shows a toner accommodating part, 
wherein (A) is a front view thereof, (B ) is a 
sectional view thereof, ( C ) is a left side view 
thereof, ( D ) is a right side view thereof, (E) is a 
sectional side view thereof, and (F) is a top plan 
25 view thereof. 

Figure 27 shows a sealing member, wherein (A) 
is a front view thereof, ( B , is a view taken along a 
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lin 9 A. ,c, is a view taKen alone, a line B. and (0) is 
a sectional front view thereof. 

Figure 28 shows a stirring member, wherein 
(A) is a front view thereof, (B ) is a left side view 
thereof, and (C) is a right side view thereof. 

Figure 29 is an enlarged side view of a rigid 
blade portion. 

Figure 30 is an enlarged view of a flexible 
blade portion. 

Figure 31 shows a stirring number according 
to another embodiment of the present invention, 
wherein (A) is a front view thereof, (B , is a left 
side view thereof, (C ) is a right side view thereof, 
and (D) is a bottom view thereof. 
• " Figure 32 shows a toner supply container 

which is mounted in the main assembly of the 
apparatus . 

Figure 33 shows a detail configuration of the 
first coupling member. 

20 Figure 34 is a detailed illustration of a 

gear portion. 

Figure 35 is a detailed illustration of a 
movable member. 

Figure 36 shows a detail configuration of the 
25 second coupling member. 

Figure 37 shows a drive transmission claw 
wherein (A) is a sectional front view thereof, (B ) is 
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a Side v la „ thereof. (C) is a front view thereof. ana 
(D) is a top plan view thereof. 

Figure 38 shows a transmitting member, 
wherein (A) is a sectional front view thereof, (B , and 
(C) are side views thereof, and (D) is a front view 
thereof . 

Figure 39 shows an example wherein the 
sealing member and the feeding member are integrally 
formed. 

Figure 40 shows a toner supply container 
according to a modification of the third embodiment. 

DESCRIPTION OF THF PREFERRFn jMBODIMENTS 

The embodiment of the present invention will 
15 be described in conjunction with the accompanying 
drawings. 

Referring to Figure 1, the description will 
first be made with respect to a structure of an 
electrophotographic copying machine which is an 
example of an electrophotographic image forming 
apparatus to which a toner supply container according 
to the present invention is mountable. 

In the Figure, designated by 100 is a main 
assembly of the electrophotographic copying machine. 
25 Reference numeral 101 designates an original which is 
Placed on an original supporting platen glass 102. a 
light image corresponding to image information is 
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formed on an electrophotographic photosensitive drum 
104 through s plurality of mirror « and a lens Ln of 
an optical portion 103. Designated by 105 - i 08 are 
cassettes. Among the cassettes 105 - 108. the one 
5 containing the proper sire sheets corresponding to the 
Paper size of the original 101 or the information 
inputted hy the user at the operating portion 100a is 
selected. The recording material is not l imited to 
paper, but may be an OHP sheet or the like. 

10 The one sheet p f o1 by pick-uo »„rt 

pack up and separating 

device 105A - 108A is fort <-„ . 

S fSd to a registration roller 110 
through a feeding portion 109. and is fed in 

synchronism with the rotation of the drum 104 and the 
scanning timing of the optical portion 103 
15 Designated by 111. lla are . trans ^ 

and a separation discharge device. The toner image 
formed on the drum 104 by a transfer discharge device 
"1 is transferred onto the sheet P. Then, the sheet 
P now having a transferred toner image is separated 
20 from the drum 104 by a separation discharge device 
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The sheet P is fed by a feeding portion 113 
to a fixing portion 114 where the toner image on the 
sheet is fixed by heat and pressure, and thereafter. 
25 the sheet is passed through the sheet 

discharge/reversion portion lis and is discharged to a 
Sheet discharge tray 117 by sheet discharging rollers 
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U6 in the case of one-sided copy mode ^ ^ ^ 
of the both-sided copy mode, the sheet is fed to the 
registration toiler UO througb receding paths 119 
"0 under the control of the flapper „. of the sheet 
5 discharge/reversion portion 115, and is again fed in 
the sase way as in the one-sided copy „o de and is 
discharged to the sheet discharge tray 117. 

in the case of the superimposed copy mo de 
the sheet P is passed through the sheet discharge 
10 reversion portion 115. and is partly discharge, by the 
Sheet discharging roller 116 temporary . Thereafter 
the terminal end of the sheet P passes by the flapper' 
1X8. and the flapper 118 is controlled when the sheet 
« still nipped by the sheet discharging roller 116 
15 and the sheet discharging roller 116 is reversed so 
that it is refed into the apparatus. Then, the sheet 
« fed to the registration roller no through the 
refeeding portions 119. i 20 . and is fe<J in ^ ^ 

»ay as in the one-sided copy mo d e to the sheet 
20 discharge tray 11 7. 

In the main assembly 100 of the apparatus a 
developing station 20!. cleaner station 202. primary 
Charger 203 and the ii.e are disposed around the drum 
104. The developing station 20! functions to develop 
" with toner an electrostatic latent image formed on the 
drum 104 by the optical portion 103 on the basis of 
the information of the original 101. A toner supply 
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container l for supplying the ^ ^ ^ 

station 201 is bunted to the maln assembly in ^ 

manner that operator can mount and demount it. The 

developing station 201 has a tor,., k 

a toner hopper 201a and a 

developing device 201b. The toner hopper 201a 
includes a stirring member 201c for stirring the toner 
supplied fM the toner supplv container. The toner 
stirred by the stirring member 201c is fed to the 
developing device 201b by a m agnet roller 201d The 
.0 developing device 201b includes a develo P i ng roller 
201f and a feeding member 201.. The toner fed from 
the toner hopper 201a by the magnet roller 201d is 
further fed to the developing roller 201, by the 
feeding member 201.. and then is supplied to the 
15 Photosensitive drum 104 by the developing roller 201f 
The cleaning station is provided to remove 
the toner remaining on the photosensitive drum 104. 
The primary charger 203 functions to charge the 
photosensitive drum 104. 
» When the operator opens, as shown in P igure 

3. the cover 15 for exchanging the toner supply 
container, the cover being a part of the outer casing 
the container receptor table 50 is drawn out to a 
Predetermined position by a driving system (unshown, 
25 A toner supply container 1 is pi ace d on the table 50 
When the user ta*es out the container 1 from the main 
assembly 100 o, the apparatus, the toner supply 



container J i s removed f™-. .... 

from the table 50 which has 
been drawn out. The cover „ ^ 

. *or mounting ana demounting ^changing, the toner 

supply container l and 1 e „ 

5 th. B ♦ . " C1 ° Sed ° nl * •*•» 

the container a is bunted or demounted. For tne 

maintenance of the main assembly 100 . a cover 10 0c at 
the front side is opened. 

j 

The toner supply container 1 may b* h ■ 

may fc e direct lv 

mounted to or demounted fr™» 

tefl frc "° the ">ain assembly loo 
without using the container reception tabie 5Q 

Referring to Figures 4 and 5. the toner 
supply container according to the first embodiment of 
the present invention will be describM In ^ 

U, is a partially sectional front view of the toner ' 

supply container of this ««h~« 

or tius embodiment. (B ) is a side 

view of the toner supply container. (C , ls a 

sectional side view of the toner S up Ply container. 
«*ure s ls sectional front wherein ^ ^ 

supply container is loaded in n» 
2„ loaded in the main assembly of the 

» apparatus, and it has been unsealed. 

in Figure 4 ands 5. designated by 1A is a 
-in part of the toner supply container (main body of 
the container,. The poWQar toner is ^ ^ 

electrostatic latent image formed on the drum 104. an d 
»ay be one component toner, two component toner or 
"other. Designated by 2 is a £eeaing ^ 
-PPlying the powder toner accommodated in the main 
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body 1A of the container to the toner hopper 201a 
which is a receiving portion counted to the main 
assamhly 100. Designated by 3 is a sealing amtmx 4 
is a coupling member, and 9 is a toner receiving port 

5 provided in the toner hopper 201a in i-h= 

fi-=r iuia in the main assembly 

100. The toner discharged from the toner supply 

container 1 is fed into the toner hopper ^ ^ ^ 

receiving port 9. The structure may be such that 
toner discharged from the toner supply container 1 is 
10 fed directly into the developing device 201b not 
through the toner hopper 201a. 

The main body 1A of the toner supply 
container includes a curved portion IF having a width 
which decreases toward the bottom, and a flat surface 
15 portion 1G having a substantially constant width, and 
an arcuate configuration portion 1H extending down 
from the flat surface portion. Here, the lower 
Portion means the portion which takes a lower portion 
when the toner supply container 1 is mounted to the 
20 main assembly 100 of the apparatus, and the bottom 

surface, the upper surface, the lower surface and the 
side surface are the surfaces which are the bottom 
surface, the upper surface, the lower surface and the 
side surface when the toner supply container 1 is 
25 mounted to the main assembly 100. The toner supply 
container 1 is shown in the same position as when it 
is mounted to the main assembly of the apparatus in 
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On a lower portion Qf a side surface of 
the mein essembl y i A of th6 container _ a cyUndricai 
toner suppl y port portion la £or suppiyina ^ 
accommodated in the toner accoraioflating portion ^ 
-to the mein assembl y of the apparatus ^ forniea ^ 
• Paction. « one end portion of toner 
Port portion la . a toner supply port ^ ^ ^^^^ a 
receiving portion lb ls £orinad ^ 

the feeding member 2 at a position correspon<Jlng ^ 

the toner su PP l y PO rt portion la in the other ^ 

surface IB. At an outside of the boi-^ 

or rne bottom surf a ce ID 

there is provided an eng ag i„ g portion 1 = ^ 

» engagement with en o P enin g and closing means for the 
toner su Pply port . Khich ^ ^ ^ 

assembl y 100 and which win be described hereinafter 
to move the toner su PPly container 1 in the mounting' 
and demounting direction, m this sediment, the 
engaging portion lc is in the for™ of a dowel 
Projected outwardly from the bottom surface 1D . The 
upper surface IE is provided with a recess le for 
Providing a grip f or faciiitating the operator when 
the toner supply contain8r , ^ ^ 

assemhly loo of the apparatus end when it is demounted 
from the m aln essemb ly 100 . 0n the £ront side ^ ^ 
lower inclined surfece 1 of the bees side, ribs If are 
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extended parallel to each ^ ^ ^ 
handling of the Min bMy ^ Qf ^ ^ ^ 

user mounts the toner supply container , ^ ^ ^ 
assembly 100. 

5 The main body 1A of «kk~ 

ia of the container may 

prefers be produced through lnJeniM ^ 
molding, injection blow folding or the like of a 
Plastic resin material, but another manufacturing 
method and/or material is usable. The main body 1A 
10 may be divided into two or more parts, and the 

manufactured parts may be welded or bonded to unify 
them. 

In this embodiment, an upper frame and a 
lower frame which are manufactured respectively 
15 through injection molding of high impact polystyrene, 
are joined together by vibration welding. 

On the other hand, the feeding member 2 
functions to feed the toner accomodated in the main 
hody 1A to the toner supply port Ig. The feeding 
20 member 2 includes, as shown ln Flgure 5 , . shaft 
Portion 2A. and a rigid helical feeding blade 2B on 
the shaft portion 2A which functions as a feeding 
portion for feeding the powder toner in a 
Predetermined direction by rotation of the shaft 
« portion 2A. The feeding member 2 is mounted to the 
main body 1A of the container with the axis of the 
Shaft portion 2A substantially coaxial with the center 
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of the toner supply port lg. 

The feeding member 2 is not limited to a so- 
called screw type of this embodiment, hut may be a 
flexible blades mounted on the shaft portion 2A. for 
5 example. The shaft portion and the blades may be 
integrally molded. In this embodiment, the shaft 
Portion 2A end the blades 2B are of piastic resin 
material and are integrally molded. 

In this embodiment, the feeding member 2 
10 includes an extending portion 2C which extends into 
the cylinder portion of the toner supply port portion 
le. in this embodiment, the extending portion 2C is 
projected outwardly from the toner supply port portio „ 
la- The free end portion of the extending portion 2C 
15 projected outwardly receives rotation force from the 
main assembly 100 of the apparatus. To accomplish 
this, the free end portion is provided with a sealing 
member 3 which is movable in the axial direction. 

As will be described in detail hereinafter 
20 the sealing member 3 has four functions in this 

embodiment. More particularly, the four functions are 
(1) to seal the toner supply port portion la; (2) to 
receive the rotation force transmitted from the main 
assembly 100; ,3) to transmit the rotation force to 
M the feeding member 3; and (4, to engaged with an 

engageable member 6 provided in the main assembly of 
the apparatus to open and close the toner supply port 
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portion la. The driving f orf . a 

ng force received by 

member 3 from the main assembly 100 is * 

100 is transmitted to 
the shaft portion 2A through the ext*»^ 

9 tfte e *tending portion 2C 
to rotate the feeding member 2. 

The one end portion 2a of the extending 

Portion 20 has a configuration which can rec - 

■"■«-« can receive the 
rotation force through the seals™ 

sealmg member 3 from the 
mam assembly 100, and it is u a 

it is H-shaped in this 

embodiment. The one _ 
» 2Ai " ^ ShSft 

end Portion 2a of the emending portion 2C 
end portion 2b of the shaft pQrtion ^ ^ ^ 
engaged with a receiving portiQn ^ o( ^ 

of the container, so that feeding member 2 is 
» rotatahle when the container is unsealed. 

The feeding member 2 is supported by the 
seaXing member 3 in such a manner that feeding bXade 

is out of contact with the interna! waXX surface 
11 of the toner su PPly port portion ^ ^ ^ 
Portion 2a and the interna! waXX surface of the toner 
suppXy port portion la are substantiaXly hori 2 ontaX 
By supporting the feeding member 2 in such a manner' 
the toner can be fed substantia^ horizontal toward 
the toner suppiy port lg wne „ ^ feefling ^ 
rotated. , f the fln . ton „ ^ ■ ^ 

between the interna! wall surface lax of the toner 
suppxy port portion Xa and the feeding bXade 2B and 
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are rubbed therebetween, the tone, may be fused on ^ 
internal wall surface lal. or the toner may be 
aggregated. These can be avoided. 

The feeding member 2 may preferably be 

5 manufactured through injection 

a ejection molding or the like 

fro* a plastic resin Mterial _ ^ ^ been aescribed 

but another method or material usable ^ ^ ^ 

divided into a plurality of parts which a™ 

wno.cn are separately 

■manufactured, and then are Joined. 
» Referring to Figure 6. the sealing ^ 3 

with he descrihed. m Fi3ure 6 . (A) . ^ ^ 

of the sealing member- ra> s <- =. 

einoer, (B ) is a perspective view as 

seen in the direction A in (A)- rci i* 

(c:) ls a view in the 
direction B i„ (A): Ma (D) ± . . sectional £ront ^ 

" ^ <A) - <D) ° f Fi ^" 6. designated by 3 b is 

a sealing portion, provided at its side closer to the 
toner supply container, for openahly sealing the toner 
supply port ig of the toner supply container 1. The 
outer diameter of the sealing portion 3b is quite 
20 larger than the inner dimeter of the toner supply 
Port i g . Therefore, the sealing me ^er 3 sealed the 
toner supply port lg by prBss . f itting ^ 

Portion 3bl of the sealing portion 3b into the toner 
supply port portion la through the toner supply port 
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Designated by 3c is a coupling engaging 
Portion which functions as a driving force receiving 



-21- 



20 



25 



Portion for receiving drivino 

f „. 9 QriVln 9 f orce for rotating the 

feeing member 2 f rom the main assembly 1QQ Qf ^ 
a PP ar atus ^ ^ ^ ^ ^ ^ ^ 

tne mai n assembly 100 The ~ 

y uu. The coupling engaging 

portion 3c is provided with a pro3ected pQrtion 3 ^ 
extended co« ially with the shaft ^ ^ 

feeding member a in the airection away t ^ 

body 1A from the sealing portion 3b 

«««w - 1 nen the sealing 

" MbSr 3 iS " OUnte<1 *° main body lfl of the 
container,. 

r 4 " w " h ei °— a ««~ - jectIOM (rib) 3d on 

the peripheral surface o f the projected portion 3 cl 
»hi=h projections function e S a dri vin g force 

receiving portion engageable with th= 

» a aoxe with the coupling member 

4.. In this embodiment, four of such spline 
Projections ere provided circumf erentia lly 
eguidistantly. 

The seeiing member 3 is provided with en 
paging hole 3a functioning es a living force 
transmitting portion for transmitting, to the feeding 
-ember 2. the driving force from the main assembly loo 
^ en9a9enent ««• «- end portion 2 a of the feeding 
-ember 2. a„ d the engaging hole 3a is in the form of 
an opening ( hoie, formed in the seeiing port ion 3b and 
the coupiing engeging por tion 3c. The engaging hoie 
3a is H-shaped corresponding the H-shepe of the shaft 
end 2a of the feeding member 2 projected from the 
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25 



powder toner supply portion ^ 

Portion la, and is slightl 

than that of the shaft end 2a «v tni 

2a , , * By thls ' the shaft end 

a " loosely en9a9ed -*«■ «- engaging hole 3a 
^ hole 3a - the ^ r 2 Md the 

^ 3 ockeawithMchotherinthe _ :: 9 

-ction of the feeding nenber 2 Bhue 
~ ative to each other in ^ ^ 
the s almg memher 3 _ ^ separated 
*"y i A of the container „ hen toMr 

container is mounted to the main assembw 

iu assembly, as will b 

described hereinafter, so that unseaiino , 

seailn 9 (opening) of 

the powder toner supply DOJ -t i„ ■ 

uppiy port lg is accomplished. 

The engagement length between the shaft end 
2. «- the engaging hole 3a is long enough to prevent 
^engagement between the sealing member 3 ^ 
-in body 1* of the container when the sealing member 
3 r. moved away from the main body. xhere£ore . ^ 
ir the sealing member 3 i« .. 

>ody 1A of the container, the feeding member 3 can 

receive the driving force through the sealing mamber , 

(coupling engaging portion 3C). 

Between the coupling engaging portion 3c and 

the sealing portion 3b. there is provided a flange 
Portion 3f abutting the end of the port la for the 
toner supply whan the ^ ^ ^ 

«tt.d into the port la. The outer diameter of the 
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flange portion is substantial! v - 

lally e< ? u ^ to the outer 
diameter of the toner supply Bort . 

PP y POrt Portion la. By tn 
flange portion 3f, the seai,- n 

sealang portion 3b is press _ 

fitted into . the toner supply portion ^ 

distance corresponding to the length of ^ 

Portion 3bl. 9 

DeSi9n " ed ^ 36 iS * *~M». Prelectio „ 3g 
functioning as . locking portion wwch ^ formea ^ ^ 

— or a coupling en gaging pQrtion ^ ^ ^ 

engaged with the lockin3 ^ 6 ^ nain 

•00 figure 5,. an, by engagainent ^ 

Projection 3e and the locking ^ fi ^ ^ 

port lg is unsealed. 

The sealing member 3 having swch . structure 

■nay preferably manufactured by i„<^- 

reo oy injection molding of a 
resin material or the nt. ~ 

the like, but another method and/or 

-terial is usable. Th e sealing member 3 is reguirea 
to have a proper elasticity to press-fit in the toner 
supply port la and seal the port. The material is 
Preferably a low density polyethylene, and another 
usable examples include polypropylene, high density 
Polyethylene or the like. 

An assembling method of the toner supply 
container 1 will be described. 

In the assembling method of the toner supply 
container 1, the feeding member 2 is inserted into the 
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lower portion of the main body l A of th« n * ■ 

y ia 01 the container 

through the toner supply port lg (Figure 5) ^ 

the predetermine., amount of the toner (unshown, is 

filled into the main body 1A anrt 

«r ia, and finally, the toner 

supply port lg is seeled by a seaaing member 3 by 
"hich the toner supply conteiner 1 is accomplished 
Thus, the essembling of the toner supply conteiner 1 
of this embodiment is very simple end eesy. end the 
number of the menuf ecturing steps is very smell. 

The toner mey be filled through the toner 
supply port lg; elternetively. en edditionel toner 
filling port (unshown) mey be formed et e proper 
Portion of the mein body 1A of the conteiner. end the 
toner mey be faied through the toner fin ing port 
which is then sealed. Fur ther alternatively, the main 
hody 1A of the conteiner mey be divided into two or 
™=re parts, which ere joined together after the toner 
is filled. Where the toner supply port lg of th . 
integrelly formed mein body 1A is also used a filling 
Port, no additional cap or joining step after the 
filling is necessary. 

In the toner supply port portion la, the 
feeding member 2 is extended, and therefore, it is 
Preferable to have a size enough to permit smooth 
discharging of the toner. The description will be 
-de as to the ratio of the cross-sectional area of 
the toner supply port portion la and the cross- 
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sectional area of the passing portiQn ^ 
2A, of the feeding M ^ r 2 . Tne C ross-sectional area 
of the toner supply port portion !a is preferably not 
less than twice the cross-sectional area of the sha£t 
Portion 2A of the feeding member 2. further 
Preferably, not less than three times, and even 
further preferably not less than five tines. 

In this sediment, it is about three times 
in this embodiment, the toner supply port portion ±> 
is cylindrical, and therefore, the inner diameter of 
the toner supply pC rt portion ±- ^ ^ ^ 

the outer diameter of the shaft 

tne sn «t portion 2A of the 

feeding member 2 . 

On the other hand, if the inner diameter of 
the toner supply port portio „ la ^ ^ ^ 

toner contamination around the toner supply port lg t . 
significant, and the maintenance of the hermetically 
during transportation or in the case of ambient 
condition change, may be difficult. Therefore the 
inner diameter of the toner supply port portion la t> 
Preferably not more than 40 mm. ln this embodiment, 
it is approx. 24 mm. 

The description will be made as to an 
exchanging method of the toner supply container. . 

When the toner is entirely consumed from the 
toner supply container 1 with the image formations 
toner supply container emptiness detecting means 
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(unshown) provided in the main assembly 100 of the 
apparatus detects it, and displays the event to the 
user on displaying means 100b (Figure 2) such as a 
liquid crystal display. 

In this embodiment, the toner supply 
container 1 is exchanged by the user through the 
following steps. 

As shown in (A) and (B) of Figures 2 and 7, 
the cover 15 which is at this time is closed. is 
opened by rotating it about the hinge 18 to a position 
as shown in Figure 3(C). The main body i A is moved by 
toner supply portion opening means, which will be 
described hereinafter, in interrelation with the 
opening of the cover 15, and the sealing member 3 
(Figure 9, which is at the open position away from the 
main body 1A to open the toner supply port lg, is 
Press-fitted into the toner supply port portion la. by 
which the toner supply port lg is closed (Figure 8) 

The user draws out the toner supply container 
1 now not containing the toner from the main assembly 
100 in the direction opposite from the direction 
indicated by the arrow in (C) to take it out of the 
main assembly 100. Thereafter, the user inserts the 
fresh toner supply container 1 into the main assembly 
100 in the direction of the arrow, and then closes the 
cover 15 ((A, and (B)). In interrelation with the 
closing action of the cover 15, the sealing member 3 
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is separated from the main body lA Qf ^ 

, nrior , M ' of the container by 

toner suppi ying portion op * y 

th . I 9 means ' thus opening 

the toner supply port lg. In th - 9 

c,,,^, 1S manner - the toner 

supply container is exchanged. 

will be T err±n9 " 8 ^ 9 ' ^ 

I , ^ ^ ° Penin3 ^ — -ration of 

the toner su PP i y port lg which ±- 

the opening and closing operation of the _ ^ 
The structures in the following description are 
P—ded in the main assembly 100 ox the apparatus 
:: 9UreS8and -ignated hy 6 is a ^ 

17 functionin9 as — — . - i ocking the 

sealing member 3 «~ 

3 ^ ^gement with the locking 
Projection 3e of the coui>iir,„ 

couplmg engaging portion 3 C 

Designated by 57 is a 

SUPP ° rtin 9 tab ^ haying the 
locking member 6 mounted thereto 

table S7 • hereto, and the supporting 

table 57 is rotatable about a roi-*+ - 

1 a r °tation shaft 57a anrt 

—.58. D esig»ated by 59 is a stoppM fM 
Positioning the supporting table 57. 

Designated by 60 l« » „> - 
slid.*, ^ de table •**<=»> ^ 

iatU ^ * »»« «• oesig*^ fay 5l 

is a container choosing Bem be r provided on the slide 
— .0. and the container ending nember 51 

rotatable about th*» 

1 rne rotation center 5i a • 
<_ a.w = » and is uraed 

» the counterclockwise direction b y a spring 52 
designated by 53 is . stopper for positioning the 
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container chucking member 51. 

The toner su PP l y contain£r 

! nStitntea ^ C ° ntain " — « — r 51 and 

i; ;r abie tatie 6 °- - — ™ Port OPening 

an. dosing ..eens is constitute. by the container 
chucking center 51. tne slide tahl. 60 and the locking 
member 6. 9 



On the other hand fk. 

ma ' the container chucking 
"ember 51 is P rovided with a i^. * ' 

a locking ,ort lon 51c for 

locxn. the engaging Section l c of tha mal „ faody 
o* the container. „ hen the engaging .ro.ection lc 
a-ances in the direction indicated by the ar _ c as 

shown in Pigure 8 upon the insertion or the toner 
su PP l y container , into ^ 

a PP aratus. the container chucking .« er 51 

against the elastic force of t ho 

" ° f the spring 52 in the 

direction of the arrow D. when tho 

wnen the engaging 

Projection lc enters the lock™ 

locking portion 51c, the 

Chucking nenb er 51 returns h y the elastic force o f the 
spring 5 2 to lock the engaging Section lc. Whe n 
the chucking n^er 51 locks the engaging Section 
lc. the toner su PPly contalner , t< 

Slide tahle 50 in the -unting-and-demounting 

directions (arrows A and B in v< 

ana B m Figures 7, 8). 

su PP orted by supporting ^ (unshown) ^ 
-otion in the axis direction. The slide shaft 54 is 
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urged in the direction away from 

away from the supporting table 
57 (downward airection in pigure e) ^ indiMted ^ 

arrow A by urging member (unshown). The posi ^ ion 

thereof is determined by the shaft stopper 55. 

' Designated by 56 is > i ,■„-■.< 

is a locking member mounted 

to the slide sheft 54. When ti,. ... 

When the slide shaft 54 slides 

m the direction of the supporting table 57 as 
indicated by the arrow B, the locking member 56 is 
brought into engagement with the rib portion 51e of 
the container chucking me^er 51 to lock the container 
chucking member 51. The arrow A direction is the 
direction of demounting the supply container ! troa 
the main assembly 100 of the apparatus, and the arrow 

B direction is the dirertsnn ~* 

aire =tion of mounting it to the 

main assembly of the apparatus. 

The slide table 60 is provided with a 
Projection 60a formed therein. The projection 60a is 
engaged with an elongated hole 61b formed at one end 
Portion of a swingable arm 61 which is swingable about 
a swing shaft 61a. The swingable arm 61 is urged in 
the clockwise direction by the elastic force of the 
urging member 6 2 . end is positioned by the stopper 64 
The other end portion of the swingable arm 61 is 
Provided with a groove portion 61d having one open 
end. 

The cover 15 is provided with a projection 
15b which enters the groove portion 61d when the cover 
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15 is closed. By the projection 15b entering the 
groove portion 61d, the swingable arm 61 is swung in 
the anti-clock direction against the elastic force of 
the urging member 62 in interrelation with the closing 
operation of the cover 15. 

The cover 15 for exchange is provided with a 
wall portion 15a which abuts one end portion 54a of 
the slide shaft 54 when it is closed. By the wall 
portion 15a, the slide shaft 54 slides in the 
direction of the arrow B in interrelation with the 
closing operation of the cover 15. By the slide of 
the slide shaft 54 in such a manner, the other end 54b 
of the slide shaft 54 is abutted to the projection 57b 
of the supporting table 57. By this, the supporting 
table 57 and. the locking member 6 rotate against the 
elastic force of the urging member 58, by which the 
locking member 6 locks the locking projection 3e of 
the sealing member 3. 

With such structures, when the toner supply 
container 1 is inserted into the main assembly 100 of 
the apparatus as shown in (C) of Figure 7, the 
engaging projection lc of the main body of the 
container moves in the direction of the arrow C shown 
in Figure 8. Thereafter, the engaging projection 1C 
is locked with the locking portion 51c of the 
container chucking member 51. and the fresh or new 
toner supply container 1 is mounted to the main 
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assembly 100 with this state. In other words ^ 
toner supply container 1 is correctly positioned in 

the main asse^ly 100 of the ap parat us by the engaging 

projection 1C. 

After the toner supply container 1 is thus 
counted, the cover 15 is closed, and by this, the wall 
Portion 15a of the cover 15 abuts one end portion 54a 
of the slide shaft 54, so that slide shaft 54 slides 
in the direction of the arrow B. Thereafter, the 
other end 54b of the slide shaft 54 abuts the 
Projection 57b of the supporting table 57. B y this 
the supporting table 57 and the locking member 6 are 
rotated against the elastic force of the urging member 
58, by which the locking member 6 locks the locking 
projection 3e of the sealing member 3. 

^ The locking member 56 of the slide shaft 54 
moves toward the container chucking member 51 with the 
sliding motion of the slide shaft 54 and engages with 
the rib portion 51e of the container chucking member 
51- By doing so, the container chucking member 51 is 
locked. 

When the cover 15 is closed to a 
Predetermined position, the projection 15b of the 
cover 15 enters the groove portion 61d of the 
swingable arm 61 to swing the swingable arm 61 
counterclockwisely against the elastic force of the 
Projection 15b. By the swing of the swingable arm 61 
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the slide table 60 slides in the direction of the 
arrow A. By this, the toner supply container 1 which 
is locked by the container chucking member 51 at the 
engaging projection 1c also slides in the same 
5 direction. 

When the supply container 1 moves in the 
direction of the arrow A, the sealing member 3 is 
locked by the locking member 6 so that it is unable to 
move in the direction of the arrow A. Therefore, the 
10 main body 1A of the container is separated away from 
the sealing member 3, thus opening the toner supply 

port lg as shown in Figure 9 Tho 

u re Tne toner supply port 

Portion la, as shown in Figure 5, is held by a holder 

5 of the main assembly 100 with the outer periphery 

15 being sealed with an annular seal member 7. 

Therefore, when the supply containor i • 

FH y container 1 is mounted to 

the main assembly 100. the position thereof is 
determined by the engaging projection ic and the toner 
supply port portion la. i„ this embodiment, the 
20 sealing member 3 is supported at a position away from 
the toner supply port lg. B y doing so. it can be kept 
at a position away by a distance necessary to permit 
smooth discharge of the toner, depending on the 
coagulation property of the toner. Thus , the plugging 
25 adjacent the discharging outlet and various problems 
resulting therefrom can be avoided. 

On the other hand, when the user opens the 
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1 is substantially entireJy consuned pro , ection 

15b of the cover 15 is moved fro- ^ ^ 

in Figure 9 to be abutted to tbe wall portion 61= o f 
■ the swingable arm si to s „ ing ^ ^ ^ 

clockwisely. Then. the slide table 6o sii<jes ^ 
direction of the arrow B, .a the toner supply 
container l s i ide s in tne same direction 

At this time, the container chucking member 
51 receives force in the clockwise direction fro* the 
engaging projection 1c of the toner suppl y container 
1- However, since the locking member 56 locks 
rotation of the container chucking Mer 51 the 
engaging projection 1c is prevented from disengaging 
fro- the container chucking memher 51. Therefore the 
toner supply container 1 slides until the toner supply 
Port lg abuts the flange portion 3f of the sealing 
-mber 3. by „ h ich the toner supply port lg is closea 

Then, the cover 15 is further opened, the 
Slid, shaft 54 is moved to a predetermined position 
detained by the shaft stopper 55 since it is urged 

in the direction of arrow A hv » k . 

arrow a By the urging means as 

described hereinbefore Wf+h »r< 

erore. With this, the locking member 

6 rotates clockwisely to be away from the sealing 
-ember 3. Therefore, the sealing member 3 is released 
by the locking memher 6. The container chucking 
"ember 51 is released from locking of the locking 
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member 56 . 

With this state, the toner supply container 1 is 
removable from the main assembly 100. Then, the toner supply 
container 1 can be taken out by pulling it in the direction 
of the arrow A. By application of the pulling force in the 
direction of arrow A, the locking of the engaging projection 
lc by the container chucking member 51 is released. 

As described hereinbefore, when the toner supply 
container 1 is mounted to the main assembly 100, the locking 
projection 3e of the sealing member 3 is locked by the 
locking member 6 and is supported away from the toner supply 
port lg of the toner supply container 1. At ^this time, the 
engagement relation in the rotational direction between the 
sealing member 3 and the feeding member 2 is maintained. 

When the toner supply port lg is unsealed, the 
sealing member 3 becomes rotatable so that the main assembly 
100 can rotate the sealing member 3. 

Therefore, by the rotation received by the sealing 
member 3 from the main assembly 100, the feeding member 2 
rotates to supply the toner gradually to the main assembly 
10 0 through the toner supply port lg. In the embodiment, a 
toner detection sensor 201g is provided on the toner hopper. 
When the detecting sensor 201g detects that there is no 
toner, the sealing member 3 rotates. When the detecting 
sensor 201g detects the presence of the toner, the rotation 
of the sealing member stops. In this manner, the sealing 
member 3 intermittently rotates in accordance 
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With the consumption of the tone, in th . nain 
100. so that toner is intermittently and gradual^ 
supplied into the main assembly loo. However it is 
possible to supply all o, the toner into tbe main 
. assembly 100 when the toner supp ly container 1 is 
mounted to the main assembly loo. 

On the other hand, when the toner supply 
container 1 is mounted to the main assembly, the 

coupling engaging portion 3c of the seen™ 

" e se aixng member 3, 
as shown in Figure 5. Is engaged ^ ^ ^ 

member 4 of the main assembly 100. The coupling 
".ember 4 functions to transmit, to the sealing member 
3. the driving force of the driving device (unshown, 
provided in the main assembly 100. 

Figure 10 shows in detail the coupling 
-mber. wherein (A, is a front view of the coupling 
member, and «B, is a rear side view, and <c, is a 
sectional side view. In Kigure l0 _ designated fcy ^ 
is a gear portion formed at the outer surface of the 
coupling member 4. It receives the driving force from 
the main assembly 100 side through the gear portion 
4a, 

Designated by 4b is a receiving hole for 
receiving the sealing member 3. and it is formed at 
the center of th. coupling member 4. The inner 
surface of th. hoi. 4b is provid.d with an engaging 
groove 4c for engagement with the splin. projections 
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M " SeaXlD9 — * end of the hole 4fc 

:::r:v° the toner suppiy con — 1 - — 

with a tapered guiding portion 4d. 

in this embodiment, four of such spline 
5 Projections 3d are fo™.* 

on the outer curved surface 
of the sealing member 3. eguidistantly Adait . 
+t^i- y ' Additionally 

twelve engaging grooves 4c are for M „ 

are rormed ln the coupling 
member 4. The number of th» =„ "Pling 

er of the engaging grooves 4c is 
Xarger than the number of the projections 3d. and 
9-ding portions 4d are provided, so that when the 
toner supply container is mounted to the main 

;;r J ' ^ ^ " aSS " ealy — — « P-se 
difference exists between the spl ine projections 3d 

and the engaging grooves 4c Tha 

,c * The number of the 

Pactions 3d of the sealing member 3 is not limited 
to four, but may be properly selected by one skilled 

the art. The same applies to the number of the 
engaging grooves 4c. and is not limited to 12. 

The description will be „ ade „ tQ 
discharging of the toner. 

The coupling member 4 receives the rotation 
*orc. through the drive transmitting means ( unshown, 
^ " 9Sar " th * »- *«- the driving source 

~r 10 o. The drIving force is transmitted 

sealing neaber , through ^ 

sPXrne projection 3d and the engaging groove 4c. and 
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is transmitted to the feeding member 2 through the 
engagement between the H-shap ed free end 2a and ^ 
shaped engaging hole 3a. Xn this embodiment. the 
rotational speed of the feeding member 2 is 25 
rotations per minute. 

When the feeding member 2 is rotated, the 
toner accommodated in the main body i A of the 
container is fed toward the toner supply port lg. and 
thereafter, falls from the toner supply port lg into 
the toner hopper 201a through the toner receiving port 
9 of the main assembly 100. The portion from the 
toner supply port lg to the toner receiving port 9 is 
hermetically sealed by the seal member 7 as described 
hereinbefore, and therefore, the toner discharged from 
the toner supply port lg is prevented from leaKing to 
the outside or from scattering. 

A rotational sliding portion exists at a 
Portion where the sealing member 3 and the main 
assembly 100 are contacted, but the portion is away 
from the toner supply port portion la, and therefore, 
it is not contacted directly with the toner, so that 
coagulation of the toner or the li ke does not result. 
The position of the rotational sliding portion can be 
away from the toner supply por t portion la by a proper 
distance in accordance with the flowability of the 
toner, the feeding power of the feeding member 2, the 
discharging speed of the toner. 
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The present invention t . ^ ^ 
aetail of the first embodiment. 

For example, the disengagement method of the 
sealing member 3 may be such th a+ 

e such that mam body 1A side is 
• ~ while the SMling member 3 is fixea M 

oody 1A of the container is fixed. Howevfir ^ 

Seali " 9 mateer 3 18 »*"» «» nation foroe from the 
main assembly loo as described hereinbefore 
- Therefore, when the seali„ g member 3 is moved while 
fixing the main body 1A of the container, the 
mechanism is more complicated, and therefore, the 
sealing member 3 i s preferably fixed. 

The rotational speed of the feeding member 2 
is properly selected by one skilled in the art in 

accordance with the toner feed,-™ 

oner feeding amount, but if it is 

too high the loads of the driving source of the main 
assembly 100 or the drive transmission mechanism is 
increased, and if it < e , 

Xt 1S tDO low **• toner cannot be 
sufficiently fed. Preferably, it is 3 - 100 rotations 
Per minute, and further preferably. 5 - 50 rotations 
per minutes. 

The configuration of the main body l A C f the 
container may be anv if 

s any if the space can be effectively 

used, and the sise and capacity of the toner container 
can be selected properly one sxill ed in the art. E ven 
if the toner amount is as large as approx. 2 xg. for 
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example, what is rotated is only the feeding member 2. 
and therefore, the required rotation torque is as 
small as 2 - 3 kgf-cm. The sealing member 3 is press- 
fitted into the toner supply portion la, but a seal 
member may be used to seal the portion, or a threaded 
Portion corresponding to the main body i A and the 
sealing member 3 may be used to seal the portion. 

in the first embodiment, the feeding element 
of the feeding member 2 is of a helical shape which 
has a high feeding power, but the helical shape is not 
inevitable. For example, as shown in Figure in Figure 

(A), a blade portion 2Ba in the form of a film as 
a feeding element may be mounted on the shaft portion 
2A. m such a case, the toner is discharged using the 
flowability of the toner. As shown in Figure 11, (B ), 
the blade portion 2Ba may be provided with a window 
2B1 by which the driving torque of the feeding member 
2 can be reduced. 

A second embodiment of the present invention 
will be described wherein the toner supply container 1 
has a feeding member 2 provided with such a blade 
portion. 

Figure 12 is a perspective view of the 
feeding member 2 for the toner supply container 
according to the second embodiment. i„ this Figure, 
designated by 21 is a blade portion of the feeding 
member 2 mounted such that phase thereof is 



-40- 



10 



15 



20 



25 



continuously changed in the axial direction of the 
shaft portion 2A. The feeding member 2 provided with 
such a blade portion 21 is preferably formed 
integrally through injection molding or the l ike , but 
may be divided into two or more p art s which are 
unified by welding or bonding or the like. 

As a material of the shaft portion 2A when 
the feeding member 2 is divided into two parts, there 
are plastic resin material, metal or the l ike baving a 
rigidity. The blade portion 21 is preferably of a 
sheet material having a flexibility. More 
Particularly, single layer material or multiple layer 
material of polyester, polypropylene. Nylon, 
polyethylene or fluorine resin material. The 
thickness of the blade portion 21 is preferably 
approx. 50 pm - l mm. 

In this embodiment, a polyester sheet having 
a thickness of 188 - 250 pm is satisfactorily used. 

The configuration of the blade portion 21 is 
not necessarily a particular shape such as trapezoidal 
shape, but what is needed is that length from the 
center of rotation of the shaft portion 2A to the free 
end of the blade portion 21 is substantially constant 
along the total length of the blade portion 21 (as 
with rectangular configuration for example). From the 
standpoint of assembling property of the feeding 
member 2, the blade portion 21 is an integral member 
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along its entire length. 

Therefore, an integral blade portion 21 is 
preferable, and by doing so, the material can be 
efficiently used since the blade portion 21 can be cut 
5 out from a blanK. When the toner is caxed in the main 
body 1A of the container as a result of the main 
assembly 100 being Kept unused for a long term, the 
toner can be continuously scraped off and efficient 
toner discharging i S accomplished when the blade 
10 portion 21 is integral. 

The description will be made as to the 
mounting method of the blade portion 21 to the shaft 
portion 2A. 

When the feeding member 2 is constitution by 
15 the shaft portion 2A and the blade portion 21, it is 

required that blade portion 21 is mounted to the shaft 
Portion 2 with twist relative to the axial direction 
of the shaft portion 2A so that phase is continuously 
changed relative to the axial direction of the shaft 
20 portion 2A. 

As for the mounting method, as shown in 
Figure 12, the drum portion of the shaft portion 2A is 
Provided with crimp bosses 22 at several portions to 
Permit mounting of the blade 2B. On the other hand, 
the blade portion 21 is provided with crimp hole 
Portion 23 for receiving the crimp bosses 22 of the 
shaft portion 2. The crimp bosses 22 are engaged in 



25 



-42- 



15 



20 



25 



the cri«p bole ponims 23 Md ^^^^ ^ 

unified by beat crimp or ultrasonic ^ 

surface of the shaft portion 2A is twisted „, ♦ 

*o misled relative to 
the axial direction, as shown in Figure 13 the 

mounting surface 2d (hatched portion, of the blade 
Portion 21 of the shaft portion 2 is continuousi y 
changed with respect to the axial direction of the 
shaft portion 2*. Then, the blade portion 21 is 
hunting to and unified with the shaft portion by 
adhesive „aterial or double coated tape or the lixe on 
the surface 2d. 

m any of the types, it is preferable that 
Phase difference of the hlade portion 21 relative to 
the axial direction is. appro,. 90 degrees. 

Referring to Figure 14. the toner discharging 
operation of the feeding nem ber 2 having the above- 
described structures win be described. 

By rotation, through 0 - 3 60 degrees, of the 
shaft portion 2A of the feeding me mber 2 in the 
direction o, arrow A in (1, of this Figure, the 
entirety of the feeding raera ber 2 seguentiaily rotates 
in the order of ,1, -> (2) .„ (3) (<J ^ (j) 

During the rotation (1, -> (2) . the blade portion 21 
is flexed and curved while entering the space forced 
between the inner lower surface of the *ain body l A of 
the container and the shaft portion 2A. The blade 
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portxon 21 rotates through (2) -> 

9 lZ) > (3) ~> (4) while 
rubbing the inner lower surface of 

306 ° f the m ain body 1A of 

the container. 

;: rtlo ° 21 con "»— — ln the dirsction of 

the axis of the shaft portion 2A . the ^ 

r ins r the biaae « «« ««e rent between 

the axial ends of the hi=/i» 

of the blade portion. Therefore, the 
toner feeding function in the a*l»i 
10 =h..» direction of the 

Shaft portion 2 A is produced . SQ ^ ^ ^ ^ 

the longitudinal direction .lateral direction of the 
-in asse«,l y) ot the main body ^ ^ ^ 

Since the hlade portion 21 is contacted ^ 

the inner lower surface of +-v,~ 

rtace of the mam body i A of the 

container, the toner can be effective!, fed even when 

-creases. ^ " * ™ ±a <" *°™ 

can he reduced after the end of the toner discharge 

therefrom. 

Furthermore, the toner is fed to „ ard ^ 
discharging outlet by the spring-hecM action of the 
Made portion 2 1 at thereof to(1)in ^ 
«• Thus, in addition to the toner feeding effect by 
the flesi b int y of the hlade portion 21 at the ti TO of 

»od y x* of the container, the spring-hac* effect of 
the Made portion 21 Further feeds the toner, and 
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therefore, the toner can be £urther efficiently fe(J 

As shown in F igute 14 . (S) , by providing 
sufficient length from the shaft portion 2A to the 
free end of the blade portion 21. caked toner Tl can 
be uncased by the elasticity of the blade portion 21 
Thus, this embodiment i, usable with a container of 
the type wherein the height of the main body ia is so 
large that toner supply port portion la takes a 
position below the main body 1A of the container, so 
that latitude is enhanced to reduce the limit to the 
configuration, by which the space in the main assembly 
of the image forming apparatus can be effectively 
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Toner discharging experiments have been 
carried out using the toner supply container 1 of the 
above-described structure, and it was confirmed that 
stable toner discharging property (toner discharging 
amount per unit time) was accomplished, and the 
remainder toner amount in the container after the end 
of the discharge was as small as approx. 10 g. The 
initial torque required for the rotation of the 
feeding member 2 was approx. 2 kgf-cm. m the 
experiments, the blade portion 21 of the feeding 

member 2 was of a polyester w 

a polyester sheet having a thickness 

of approx. 188 pm, and was mounted to the shaft 
Portion 2A of ABS resin material using a double coated 
tape. The main body ia of the container contained 
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appro,. a . 500 3 of the toner. and the feedi „ g , 
was rotated at the speed of rotational frequency 
appro*. 30 rotations per rcinute to toner disoharge the 



toner . 



5 The rotational speed of the feeding member 2 

was changed in the range of 20 - 50 rotations per 
minute, and the discharging property change was 
checked, and it was found that toner discharging 
amount per unit time increased with increase of the 
10 rotational speed. It therefore was found that toner 
discharging amount per unit time can be controlled by 
controlling the rotational speed of the feeding member 
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As a case of caked toner in the main body l A 
of the container, the main body l A of the container 
was tapped after the toner was filled, and thereafter, 
the discharging experiments were carried out. More 
Particularly, the container filled with the toner, was 
fixed on a tapping table with the same pose of the 
container as in the toner discharge, and the tapping 
table was let fall 1000 times with the height of 10 mm 
and the frequency of 2 Hz. 

As a result, the toner discharging property 
and the remainder toner amount were substantially the 
same as with the experiments without the tapping, so 
that it was confirmed that toner can be effectively 
discharged while uncaking the caked toner. The 
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required initial torque for the rotation Qf ^ 
ceding «^ er 2 is slightly ^ 

="». but it i, not so high that driving source is 
overloaded. 

The rotation torque is maximum „ hen the falade 
Portion 2! enters the cafced toner (between <1> and ,2, 
» Figure l4) . When the reeding member 2 has such a 
structure that phase of the Made portion 21 i„ the 
axial direction is changed, the timing o£ the blada 
Portion 21 entering into the toner is different in the 
axial direction, so that rotation torque can be 
reduced . 

in this embodiment, the phase of the blade 
Portion 21 is changed in the axial direction, and 

therefore, even if a part of - 

• part of the blade portion 21 is 

in the state shown in Figure 14. (3) . the state of (1) 
in Figure !4 exists in another portion, so that blade 
Portion 2! is prevented from winding around the shaft 
portion 2A. 

Thus, according to the present invention, the 

blade portion is prevent-on f r „ m . ^. 

prevented from winding around the 

shaft portion. 

Figure 16 shows a feeding member 2 according 
to the second embodiment wherein a screw member 2e is 
added to the structure of Figure 12 adjacent the toner 
supply port portion la of the feeding member 2. In 
the other respects, the structures of this embodiment 
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is the same as that of the first embodiment, an, the 
toner discharging experiments were carried out under 
the sane conditions using the toner supp ly contalner , 
of the first embodiment. 

As a result, the toner discharging property 
was better than in the first embodiment, and the 
remainder toner amount after the end of the toner 
discharge was appro,, log. As . result of ^ 
addition of the screw member 2e. the variation of the 
10 toner discharging amount was 5 - 10 g /mi n.. „ hicn was 

and the improved stability of the toner discharging 
amount was confirmed. The reguired initial torgue for 
the rotation of the feeding member 2 was approx. 4 
15 kgf-cnu 

The rotational speed of the feeding member 2 
was changed in the range of 20 - 50 rotations per 
minute, and the change of the discharging property was 
cheesed, and it was found that toner discharging 
'0 amount per unit time increased with the increase of 

the rotational speed it tho ra *« 

P " th erefore was found that 

toner discharging amount per unit time can be 
controlled by controlling the rotational speed of the 
feeding member 2. 

The toner discharging amount per unit time 
was stable from the initial stage to the final stage 
of the toner discharging when the toner was caked 
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before the toner discharge by tapping the container 
and when the toner was uncaked hy shaking the supply 
container 1 by the user before it is mounted to the 
main assembly 100 of the apparatus. For example, when 
the feeding member 2 is rotated at 36 rpm. the toner 
discharging amount was 70 - 100 g/min. Irrespective of 
the state of the toner beforehand. When the toner is 
not caked and loose, the toner having high flowability 
tends to rush into the discharging outlet (toner 
supply port lg) and discharges at an unnecessarily 
high speed (flushing), but such a phenomenon does not 
occur with the embodiment of Figure 16. This is 
because at least one full turn of the screw member 2e 
having the helical configuration is disposed in the 
cylindrical toner supplying portion la so that rushed 
toner can be properly stopped thereby. 

Discharging experiments were carried out for 
the toner supply container 1 fin e d with the toner 
after it was tapped 1000 times. As a result, the 
toner discharging property and the remainder toner 
amount in the container were similar to the case 
without the tapping. The required initial torque for 
the rotation of the feeding member 2 is slightly 
higher (approx. 8 kgf-cm), but it is not so high that 
driving source is overloaded. 

Figure 17 shows a structure wherein a part of 
the blade portion 21 of the feeding member 2 shown in 
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Figure 13 is removed to provide a window conf iguration 
21a, according to a third embodiment of the present 
invention. With the provision of the window 
configuration 21a, the toner discharging experiments 
were carried out under the same conditions for the 
toner supply container 1 having the same structure as 
with the first embodiment except for the window. 

As a result, the toner discharging property, 
the remainder toner amount in the main body i A of the 
container after the end of the discharge, were the 
same as with the first embodiment. The initial torgue 
required by the rotation of the feeding member 2 when 
no tapping was carried out, was approx. 2 kgf-cm which 
is the same as first embodiment. The required initial 
torque after the 1000 tappings, was decreased from 
approx. 5 kgf-cm which is the torque without the 
window to approx. 4 kgf-cm; the initial torque when 
the toner is agglomerated is decreased by the window. 

Figure 18 shows a structure of a feeding 
member 2 according to a fourth embodiment wherein a 
screw member 2e shown in Figure 16 is added to the 
feeding member 2 shown in Figure 17. The toner 
discharging experiments were carried out under the 
same conditions as with the first embodiment except 
for the provision of the screw member 2e and the 
window configuration 21a. 

As a result, the toner discharging property 
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was better than that with the third embodiment in the 
stability, and the remainder toner amount in the 
container after the end of the discharge was 
equivalent to that of the third embodiment. The 
required initial torque without tapping was approx. 4 
kgf-cm similarly to the second embodiment. The 
required initial torque after 1000 tappings decreased 
from approx. 8 kgf-cm without the window to approx. 6 
kgf-cm. 

Thus, by the provision of the blade portion 
21 on the shaft portion 2A of the feeding member 2 in 
which the phase of the blade is continuously changed 
relative to the axial direction of the shaft portion 
2A, the toner feeding function becomes more effective, 
and the toner amount remaindering on the main assembly 
of the container can be reduced. Furthermore, by the 
provision of the windows at one or more portions of 
the blade portion 21, the required rotation torque can 
be reduced. 

In this invention, the cover 15 for the 
exchange and the hinge portion 18 therefor can be 
provided at the positions shown in Figure 19. 

Referring to Figures 19 and 20, the structure 
for opening and closing the toner supply port lg by 
the motion of the exchanging cover provided at the 
position, will be described. Figure 19 shows the 
state wherein the cover 15 is open, and Figure 20 
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shows the state wherein the cover 15 is closed. In 
these Figures, the same reference numerals as in 
Figure 8 are assigned to the elements having the 
corresponding functions, and detailed descriptions 
thereof are omitted for simplicity. 

In Figures 19, 20, designated by ig is a 
toner supply container holding member having a center 
of rotation which is concentric with the toner 
receiving port 9, and the toner supply container 1 is 
mounted to the toner supply container holding member 
19 upon the exchange operation. Designated by 20 is a 
guiding member provided with an engaging groove 20a 
which is engageable with an engaging projection l c 

assembly 100 of the apparatus. Designated by 25 is a 
link for interrelating the cover 15 and the toner 
supply container holding member 19 at he connecting 
Portions 25a, 25b. When the cover 15 is closed, the 
toner supply container holding member 19 is rotated to 
a position shown in Figure 20 by the link 25. 

With such a structure, when the user closes 
the cover 15 after the new toner supply container 1 is 
mounted on the toner supply container holding member 
19, the toner supply container holding member 19 is 
rotated to the position shown in Figure 20 by the link 
25. With the rotation of the toner supply container 
holding member 19, the main body 1A of the container 
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also rotates so that engaging projection , 

a fiojection lc provided 
in the main body 1A noves through ic _ _ ^ ^ 

shown in Figure 19. „ er e. „ itn the rotation of ^ 
main body 1A. the sealing member 3 ^ ^ 

5 clocKwise direction, and the locking projection 3e of 
the see lin9 ^ et 3 ls loclte<J ^ ^ 

at . position where the engaging projection ic 
reaches 1C1 . 

After the sealing member 3 is locked with the 
10 losing member 6. the cover 15 is further ^ ^ 

the engaging projection lc enters *>,., 

nters the engaging groove 
20a of the guiding member 20 _ 

emoer 20 and moves along the wall 

Portion 20b of the engaging groove 20a in the 
direction away from the rotational center of the toner 
5 supply container holding member 1 9 . By this , the ^ 
hody 1A of the container is moved away from the 
sealing member locked ^ ^ ^ ^ 

that toner supply port lg is opened as shown in Figure 

On the other hand, when the user opens the 
cover 15 in the state shown in Figure 20. after 
substantially ail of the toner in the toner supply 

container 1 is used MB 

6d UP ' the engaging projection lc of 
the main body l A moves alona tho u«n 

ong tne wal1 Portion 20c of 
the guiding member 20. With the movement of the 
engaging projection lc. the main body ia moves until 
the toner supply port lg ^ ^ ^ 
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of the sealing member 3, by which i-h« * 

. oy wnicxi the toner supply 

port lg i S closed. 

A thjrd embodiment of the present invention 
will be described. 

In this embedment, a feeding member and a 
stirring member „ hich ls . sepa „ te ^ ^ 

feeding member are provided. 

Figure 21 is a perspective view of a toner 

supply container 301 according to *h. • „ 

ng ro the third embodiment 

of the present invention. 

Figure 22. (A) is a front view of the toner 
supp ly container according to this embodiment, and (B) 
is a sectional view. Figure 22 , (C) ± , a ^ ^ 
view of the toner suppiy container. (D) is . right 
Side view of the. toner suppiy container. (E) is a 

sectional side view o-f 

e view of the toner supply container, and 

the (P, is a top plan view of the toner supply 
container. Figure 23 is . sectional fmt view 
wherein the toner supply container is loaded in the 
main assembly aoo of the apparatus, and the supply 
Port is open. Figure 24 is . sectional ^ ^ 
wherein the toner supply container is loaded in the 
mein essembly loo of the apparatus, and the supply 
port is sealed. 

In Figures 21 - 24. designated by 301A is a 
main assembly of the container, and 302 is a feeding 
member for feeding the toner accommodated in the main 



-54- 



0 



body 301A of the container toward the t o ner supply 
Port portion 301,. Designate, b y 303 is a sealing 
member for sea ling the toner suppl y port 301g. and 304 
rs a coupling member for transmitting the driving 
force to the sealing member 303 when the toner supp ly 
container is mounted to the main assembly 100 of the 
apparatus. Designated b y 305 is a stirring memher for 
stirring the toner in the main bod y 1 A . Designated 
by 30C is a transmitting member engageable with the 
stirring member 305 to transmit the rotation force 
from the image forming apparatus to the stirring 
memher. Designated h y 307 is a second coupling memher 
for transmitting the driving force to the transmitting 

member 306 when the toner supply contain*. 

^ y container is mounted 

to the main assembly 100. 

Designated by 309 is an oil seal for 
preventing leakage of the toner. 

Referring to Figure 25 and Figure 26. the 
toner supply container part 301A which is a main 
assembly of the toner supply container will be 
described. Figure 25 is a perspective view of the 
main assembly of the container. 

Figure 26, (A, is a front view Qf ^ ^ 

assembly of the container (b\ 

(B > ls a sectional view, 

(C) is a left side view ie a , 

view, ( D ) is a right side view, (E) 

is a cross-sectional view, (F) is a +nn , 

ir; is a top plan view. 

The main body 1 A of the toner supply 



-55- 



container inches a curved portion 301P naving . 
Width decreasing toward the lower portion, a flat 
surface portion 301G having a substantially constant 
width extended from the lower portion or the curved 
Portion, and an arcuate configuration portion 301H 
extended from the lower portion or the fiat surface 
portion. 

At a lover portion of one side surface 1A1 of 
the main body 301A of the container, a cylindrical 
member defining a toner supply port portion , 01> ^ 
Projected which functions to supply toner acconunoaated 
- the toner accomodating portion !„ to the main 
assembly of the apparatus. A toner supply port 30 lg 
is provided at one end portion of the toner supply 
Port portion 301a. At a position corresponding to the 
toner supply port portion 301a of the other side 
surface 301B. a first receiving portion 301b for 
rotatably supporting the feeding member 2 is formed 
Outside the 301D. there is provided an engaging 
Portion 301c for engaging with the toner supply port 
opening and closing means provided in the main 
assembly !00 to move the toner supply container 301 in 
the mounting and demounting direction. m this 
embodiment, the engaging portion 301C is in the form 
of e dowel projected outwardly from the lower surface 
3010. The upper surface 301E is provided with a 
handle 301e for facilitating mounting of the toner 
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supply container 39i *„ 

391 to the main assembly 100 and 

removal thereof from the main assembly 100 . The ^ 
inclined surface .curved portion, 301K or tne front 
. side an, the rear side, there are provided grooves 
301f extended substantially parallel with each other 
in the longitudinal direction of the container to 

facilitate handling of the m a ,« w . 

9 ox tne main body ia of the 

container when the toner supply contaIner , 
to the main assembly 100 of the apparatus. 

A*=ve the first receiving portion 301bl of 
the other side surface 301B. there is provided a 
second receiving portion 301b2 for rotatably 
supporting the stirring member 305. 

The toner supply port portion 301a is 
disposed in a side surface 301A1 opposite from the 
side surface 301B having the handle 301e in the 
longitudinal direction of the main body 301*. By thls 
arrangement, when the user mounted the toner supply 
container 301 to the main assembly loo. the user is 
Prevented from inadvertently touching the toner supply 

port portion 301a. The ± nn -~ 

The toner supply port portion 301a 

18 l0Cated at ^wer position of the side . «. 

, n .., tne Slde surface 

301A1. Therefore, even if i-h« 

even if the amount of the toner 

accommodated in the main bodv 30 1 a k 

«in ooay 301A becomes small, the 

toner can be discharged efficiently. 

The toner supply port portiQn ±- ^ 
from the side surface 301A by 20 mm - 40 mm, 
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preferably approx. 27.8 .tun. The toner supply port 
portion 30la is cylindrical in shape, and the outer 
diameter of the cylindrical portion is 20 nun - 30 nun, 
preferably approx. 27.6 mm. 

As described hereinbefore, an engaging 
portion 301C is provided on the outside of the lower 
surface 301D. The engaging portion 301c is correctly 
positioned by a locking portion 51C (Figure 8) 
provided in the main assembly 100 of the apparatus 
when the toner supply container is mounted to the main 
assembly 100. The engaging portion 301C, as described 
hereinbefore, is in the form of a columnar projection 
(dowel) projecting outwardly from the lower surface 
301D. The circular column shape portion has an outer 
diameter 8 which is 5 mm - 12 mm, preferably approx. 8 
nun. The positioning portion is disposed at a position 
2 mm - 6 mm away from the lower surface 301D, and the 
engaging portion 301C (positioning portion) is 
disposed at a position 60 mm - 80 mm preferably 
approx. 71 mm away from the lateral end surface 301B 
opposite from the side of the toner supply port 
portion 301a in the longitudinal direction of the 
lower surface 30 ID. 

The side surface 301A1 and the other side 
surface 301B, are each provided with two bosses 301k, 
3011 for positioning the main assembly of the 
container when the dimensional inspection for the main 
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assembly of the container is carried out before the 
container is delivered from a plant. 

Designated by 301m is a rih 

rib f °r Preventing 

erroneous mounting. 

The user is prevented from mounting an 
erroneous container by disposing the rib 301m at 
different positions for the toner supply containers. 

The main body 301A is preferably manufactured 
through an injection molding of resin material such as 
Plastic resin material, blow molding or injection blow 
molding, but another material and/or another 
manufacturing method is usable. The main body 301 A of 
the container may be divided into two or more 
portions, which are unified by welding, bonding or the 
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In the embodiment, upper frame and lower 
frame of high impact polystyrene are unified by 
vibration welding. 

The feeding member 302, as shown in Figure 
23, includes a shaft portion 302A and a helical rigid 
feeding blade 302B, on the shaft portion 302A, which 
functions as a feeding portion for feeding the powder 
toner in a predetermined direction by rotation of the 
shaft portion 302A. The feeding member 302 is mounted 
to the main body 301A of the container with the axis 
of the shaft portion 302A substantially aligned with 
the center of the substantially circular toner supply 
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port 301g. 

The feeding member 302 is not limited to tne 
screw type, as described above, but a fl« ible blade 
".ay be mouhted to the shaft portion 302A. for ej[amDle 
5 The shaft portion and the biade may be integrally " 
molded, and n>ay be separate members. m this 
embodiment, the shaft portion 302A and the blade 302B 
are of plastic resin material molded integrally. 

in the embodiment, the feeding member 302 has 
10 an extending portion 302c extending into the 

cylindrical portion of the toner supply PO rt portion 
301.. in this embodiment, the extending portion 302C 
is further extended out of the toner supply por t 
Portion Ml.. A free end portion of the extended-out 
13 Portion of the extending portion 302C receives the 

rotation force from the main assembly 100. Therefore 
in this embodiment, the sealing member 303 is movably' 
(in the axial direction, mounted to the free end 
portion. 

20 one end portion 302a of the extending portion 

302C has a configuration, such as a polygonal, more 
Particularly, a rectangular configuration, to receive 
the rotation force through the sealing member 303 from 
the main assembly 100. Said one end portion of the 
25 shaft portion 302A is supported on the sealing member 
303 through one end portion 302a of the extending 
Portion 302C. The other end portion 302b of the shaft 
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portion 302A is provided with a first hoa 

a urst bearing member 

308. It is supported rotatebly (upon unsealing, to 
the main body 301A through the fi rst bearing member 
308. 

5 The feeding member 302 is supported on the 

seeling member 303 such that reeding blede 302B is out 
of content to the interne! „ a u surf ace 30l al of the 
toner su PPly port portion 30 la end thet interne! well 
surfece of the toner supply por t portion 30 la is 
10 substantias parallel with the sheft portion 302a 
By supporting the feeding member 302 in this tenner 
the toner cen be fed substentielly hori.ontelly to the 
toner supply por t 301g by rotetion of the feeding 
■namber 302. it is possible thet fine toner particles 
•5 enter between the feeding blade 302B and the internal 
wall surface 301.1 of the toner supply por t portion 
301a end ere fused on the internal well surface 3011 
by strong rubbing therebetween with the result of 
massive toner perticles produced. However, this cen 
> be evoided by supporting the feeding member 302 in 
that manner. 

The feeding -ember 2 is else preferably 
-enufacturing through inaction molding or the li ke of 
Plastic resin material or the li k .. but another method 
and/or another material is usable. lt may be of 
separate members which are connected. 

Referring to Figure 27. the description will 
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be TO d. as to a SMling mnbmf ^ Fig ^ e ^ ^ 

is a front view of a seali ng memb er. (B , is a view 
tafcen alon g a line A- A, ,c, is a view taKen alon g a 
line B-B. -ana (D) is a sectional £rQnt ^ 
' I" (A) - <D> of Figure 27 , desi S nated by 303b 

is a sealin, portion which is provided at a side 
opposite from the toner sup Ply container 301 of the 
sealing na^ber 303 to openably seal the toner supply 
port 30 ig of the toner supply container 301. The 

outer diameter of the sf»»n«„ 

sealing portion 303b is larger 

than an inner diameter of thn 

r ° f the toner supply port 30 lg 

by a proper amount. The sealing member 303 
hermetically seals the toner supply port 301g by 
Press-fitting the engaging portion 303bl of the 
sealing portion 303b into the toner supply port 
Portion 30la from the toner supply port 301g. 

Designated by 303c is a coupling engaging 
Portion which functions as a driving force receiving 
Portion (driver) for receiving driving force for 
rotating the feeding member 302 from the main assembly 
100 of the apparatus when the toner supply container 
301 is mounted to the main assembly 100. The coupling 
engaging portion 303c is provided with a projected 
Portion 303cl extended from the sealing portion 303b 
substantially co-axial with the axis of the shaft 
Portion 302A of the feeding member 302 in the 
direction opposite from the main body 301A of the 
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toner container (when the sealing neiober 303 is 

-unteo to the main bo dy 301A of the container) . The 

coupling engaging portion 303c is provided on the 

curved surface of the projected portion 303cl . and is 

Provided with an e lo ngated projections (ribs, 303d 

(apline-li.ee,. which functions as a driving force 

receiving portion engageable with the coupling me„*er 

304. In this embodiment, two of such spline 

projections 3d are provided eguidistantly. 

More particularly, they are rt™ 

ey are disposed approx 

180° interval. 

The rib 303d is projected from the outer 
surface of the sealing member by 0.5 mm - 3 mm 
preferably approx. 1.8 mm. 

The outer diameter of the projected portion 
303C1 is 10 mm - 14 mm preferably approx. 1 2 ,„,„. 

The sealing member 303 includes an engaging 
hole 303a as a driving force transmitting portion for 
transmitting driving force received from the main 
assembly 100 to the feeding member 302 by engagement 

with one end portion 302a of the feed,™ 

L " e leeaang member 302 

The engaging hole 303a is formed as an opening (hole, 

through the sealing porti o„ 3 03b and the coupling 

engaging portion 303c. Here th« « 

Here, the engaging hole 303a 

has a rectangular portion corresponding to the 
rectangular configuration of the end 302a of the shaft 
of the feeding member 302 projected from the powder 
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toner supply portion 301a. It has a dimension 
slightly larger than that of the end 302a of the 
shaft, so that end 302a is loosely fitted in the 
engaging hole 303a. 

* The feeding member 302 and the sealing member 

303 are locked with each other in the rotational 
direction by the loose fitting between the end 302a 
and the engaging hole 303a. On the other hand, in the 
axial direction, relative motion therebetween is 
10 permitted. By doing so, the sealing member 303 and 

the main body 301A of the container are separable from 
each other so that toner supply port 30lg is openable 
upon the toner supply container mounting. 

The engagement length between the engaging 
15 hole 303a and the shaft end 302a, is long enough to 
Prevent disengagement therebetween when the sealing 
member 303 and main body 301A of the container are 
moved away from each other. Therefore, even if the 
sealing member 303 is moved away from the main body 
20 301A, the feeding member 302 can receive the driving 
force through the sealing member 303 (coupling 
engaging portion 303c). 

Between the coupling engaging portion 303c 
and the sealing portion 303b, a flange portion 3f is 
25 provided which abuts the end of the powder toner 

supply portion 301a when the sealing portion 303b is 
Press-fitted into the toner supply port portion 301a. 
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The outer diameter of the flange portion 
substantially equal to the outer diameter Qf ^ 
supply port portion 301a (preferably, it is smaller 
than the outer diameter of the toner supply port 
portion 301a). By the flange portion 303f, the 
sealing portion 303b enters the toner supply port 
portion 301a by the length of the sealing portion 
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On the other hand, designated by 303e is a 
locking projection 303e, formed at a free end of the 
coupling engaging portion 303c, for locking engagement 
with the locking member 6 provided in the main 
assembly 100 of the apparatus. By locking the locking 
member 6 with the locking projection 303e, the sealing 
member 303 can be fixed when the toner supply port 
301g is opened. 

The sealing member 303 is preferably 
manufactured by integral injection molding of plastic 
resin material or the like resin material, but another 
material, manufacturing method and/or non-integral 
structure is usable. The sealing member 303 is 
required to have a proper elasticity to effect press- 
fitting into the toner supply portion 301a to seal it. 
The preferable material is polypropylene, Nylon, high 
density polyethylene or the like, but further 
preferable material is low density polyethylene. 

Designated by 303j is a locking groove for 
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receiving a locking member 6 provided in the main 
assembly 100 of the apparatus. The width of the 
locking groove 303 j is 1.5 mm - 5 mm, preferably 
approx. 3 mm. The depth of the locking groove is 0.5 
5 mm - 5 mm, preferably approx. 2.5 mm. 

As described in the foregoing, the sealing 
member 303 has a substantially cylindrical engaging 
portion 303bl engageable with the toner supply port 
portion 303a. The flange portion 303f is 
10 substantially coaxial with the engaging portion 303bl. 
It further includes a projected portion 303cl 
projected from the flange portion 303f substantially 
coaxially with the engaging portion 303bl at a side 
opposite from the side where the engaging portion 
15 303bl is provided. Adjacent the free end portion of 
the projected portion 303cl it is provided with a 
locking groove 303c, and a free end portion is formed 
into a locking portion 303e. There is provided a 
hollow portion extending from the engaging portion 
20 303bl side to the locking portion 303e side, and in 
the hollow portion, a driving force transmitting 
portion 303a is provided. The locking portion 303e of 
the hollow portion does not open, and therefore, when 
the engaging portion 303bl is engaged with the toner 
25 supply port portion 303a, the toner does not leak from 
the hollow portion to the outside. Thus, the toner 
supply port portion 303a is sealed by mounting the 
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sealing member 303. 

Si m ilarl y to Eminent 1 and 2 . the 

^ ^ f ° Ur '««««- More particu!arl y the 

functions are , 1 , to seals the tone, sup P l y port 
Portion 301.. (2) to receive toe transmission of tne 
rotation force fro* the m ain assembly 10 0 of the 
apparatus. ,3, to transnit the rotation force to the 

feeding member 303 and (4) +-« 

° (4) to engage with the 

engageable member 6 provided in the main 

° rne ma in assembly of 
the apparatus. Thus the c^n 

' S6allng memb ^ 303 transmits 

the driving force received from *-k 

eived from the main assembly 100 

of the apparatus to the shaft- 

me shaft portion 302A through the 
extending portion 302C to rotato *-k ^ 
3Q rotate the feeding member 



The description will be made as to the 
stirring member 305. Referring to Figure 28 , (A) ±s a 
front view of the stirring member 305, (B , is a left 
view, and (C) is a right ^ shQwn ^ 

28 ' ^ ~- 305 includes a shaft 

20 portion 305a. a rio-iri ki,j 

aa. a rigid blade portion 305b and a 

"exihie hlaoe portion 305c. Flgure 29 is a „ ^ 

sxae view of the ri gid blade portiM 305 ^ 

30 is an enlar 3 e d view of the fXe,i ble olaue portion 

305c. The shaft portion 305a i<, nf 
. 59 1S ° f a relatively high 

5 rigid plastic resin material anr. 

erial and ls manufactured by 
injection m ol ding . The rigld ^ portion ^ ^ 

-tai such as stainless steel or a hi g hl y ri gid 
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material, and the flexihio m „ 

lrt "exable blade portion 305c is of 

low rxgidity material such as p lastic re . 

film ^ w P Stlc resin material 

or sheet or elastomer sheet r n ^ • 

it „ n# In thls embodiment, 

it is of a polyester sheet. 

One end 305d of the stirring member 305 is 

engaged with the above-described transmit, 

ins ... Ira nsmitting member 

306 at the bearing portion 301h of th. 

Uln of the mam body of 
the toner supply container Th. „«. 

iner. The other end 305e is 
«>gaged with a stopper member (second k 
' 310f at (second bearing member) 

at the second receiving portion 301b2 of the • 
body of the toner suppiy con t. 

305a in th, ""tamer. The shaft portion 

305a in this embodiment is of relatively hioh 

Plastic resin material and , "gxdity 

1 3,1,3 ls manufactured through 
injection molding, but may be of an„,h 
as metal. mat " ial su <=» 

The rigid blade portion 305b is preferably 
integrally molded using metal or the l llt .. moth J 
-aterial a^or manufacturing method is usable, or it 
oay be divided into two or more parts. „ hich are 
««- * welding or bonding or the If*.. In this 

* pressed stainiess — » 

thickness of approx 0 a mm • 

r>«^- 0-8 nun xs used. The engaging 

Portion of the rim-n w, ^ 

the rxgxd blade portion 305b which are 

engageable with the ?h a fv 

n rne shaft portion 305a has a 

configu ration conforming with th» k * 

_ 9 lth tne shaf t Portion 305a 

to receive the driving force from i-h . 

305* , Shaft Potion 

J05a, and it rotates with 

ates wxth the rotational motion of the 
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shaft portion 305. to stirring the toner in the 
container. 

It is preferable to provide a cut-away 
Portion 305h at one end as shown in Figure 28 since 
5 then the assembling is easy. The entire length of the 
rigid blade portion 305b is in the form of a 
substantially parallel plate relative to the 
tangential direction of rotation, and the downstream 
of the blade portion with respect to the rotational 
10 direction is bent toward the internal wall surface of 
the toner supply container. The length r of the bent 
portion 305bl shown in Figure 29 is appro,. 2 nun - 8 
rara. and the bending angle 6 is preferably approx. 30" 
- 50-. Further preferably, the length r of the bent 
15 Portion 305b is approx. 3 nun - 5 mm. and the bent angle 
is preferably approx. 45*. 

In this embodiment, the length of the bent 
portion 305bl is approx. 5 mm. and the bending angle 
is approx. 45-. T he distance from the center of the 
20 rotation shaft to the free end of the rigid blade 

portion is properly determined depending on the size 
of the main body of the container, and it is 
preferably approx. 70 - 95 % of the inner radius of 
the main body of the container. i„ this embodiment 
25 the inner diameter of the main body of the container 
is approx. 44.5 mm. and therefore, it is approx. 39.4 
ram (89 %). 
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The flexible blade portion 305c is of low 

rigidity material such as plastic r* c ,~ 

pAasTlc resin material film 

or sheet or elastomer sheet Th*» 

x< Tfte thickness thereof i S 

Preferably approx. 50 pm - 500 mn and further 
i Preferably 100 p, - 3 00 pm. Xa this embodiment, the 
use was made with polyester sheet having a thickness 
of approx. 100 microns. 

The flexible blade portion 305c is bonded 
sucb that free end is contacted to the internal wall 
surface of the main body over the entire length of the 
bent portion 305bl of the rigid blade portion 305b. 
It rotates scraping the toner off the internal well 
surface of the container with the rigid blede portion 
The length, in the radial direction, of the flexible 
blade portion 305c is preferably longer by approx. 0 5 
mm - 10 mm than the distance between the internal wall 
surface of the container and the free end of the rigid 
blade portion 305b since then the above-described 
effect can be enhanced. 

In this embodiment, it is longer by approx. 6 
mm- The bonding between the rigid blade portion 305b 
and the flexible blade portion 305c is made by a 
double coated tape 305i (DIC#8800CH) as shown in 
Figure 30 on the bent portion 305b of the rigid blade 
portion 305b. Another method using rivets or anther 

known means is usable or tho 

ie ' or the integral molding with 

the rigid blade portion is usable. 
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As shown in Fiourp n *-k« 

9ure 31 « the rigid blade 

portion 305b may be divided with . phase dif£erence of 
180- substantia at the central portion Native to 
the axis direction, so that divided parts are 
5 staggered. The number of division is properly 

determined depending on the configuration and length 
of the main body of the container, and it „ a y be 3 or 
4 or -ore. The phase of the rigid blade portion 305b 
may be changed over the entire length to provide a 
10 spiral-ll k . configuration. The engaging portion 

between the central portion of the shaft portion and 
the opposite ends of the rigid blade portion 305b are 
preferably provided with e cut-away portion 305h as 
Shown in the Figure since then the assembling property 
■5 is improved. The length of the bent portion of the 
rigid blade is appro*. 3 mm to reduce the resistance 
of the toner and to decrease the projected area of the 
rigid blede portion in the rotational direction. The 
length end the bending angle of the bent portion is 
» Preferably degree 2 - 8 mm and 30 .- 50-. and further 
preferably appro, . 3 - 5 mm and approx. 45-. 

The rigid blade portion 305b and the flexible 
blade portion 305c may be crimped by means of aluminum 
rxvets 41. m this case, if the position of the rivet 
hole of the flexible blade portion 305c is deviated 
even slightly, waving may result, and therefore, it is 
Preferable to provide perforation or half cutting at a 
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Portion of the flexible blade portion 305c contacted 
to the bent portion C of the rigid blade portion 305b. 
The bonding means may be a double coated tape or 
another known means. 

The description will be made as to assembling 
method of the toner supply container 301. 

In the assembling method of the toner supply 
container 301, the feeding member 302 is inserted into 
the lower portion of the lower frame 301K from the 
top. An oil seal 309 is inserted into the first 
receiving portion 301bl, and thereafter, . bearing 
member 308 is engaged with the other end portion 302b 
of the feeding member 302. The toner supply port 301g 
is sealed by the sealing member 303. Then, the 
stirring member 305 is inserted from the top. An oil 
seal 309 is inserted into the main body of the 
container, and thereafter, the second bearing member 
310 and the transmitting member 306 are engaged at the 
opposite ends of the stirring member 305. Then, the 
upper frame 301J is welded to the lower frame 301K by 
vibration welding, and a predetermined amount of the 
toner is supplied into the main body 301A of the 
container through the filling port 301i Qf the ^ 
body of the toner supply container 301, and the 
filling port 301i is sealed by the sealing member 311, 
so that assembling is completed. i„ this manner, the 
assembling of the toner supply container 301 is very 
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easy, and the number of steps of the assembling is 
very small. 

The filling of the toner may be effected 
through the toner supply port 301g. 
5 In this embodiment, the exchange steps of the 

toner supply container 301 are the same as with the 
first embodiment and the second embodiment. 

When the toner supply port portion 301a is 
opened by the toner supplying portion opening and 
10 closing means, the main body 301A of the container 

receives forces at the toner supply port portion 301a 
and the engaging portion 301c. At this time, as 
described hereinbefore, the engaging portion 301c is 
disposed at a side opposite from the side having a 
15 toner supply port portion 301a in the longitudinal 
direction at the lower surface of the main body 301A 
of the container, the main body 301A is prevented from 
rising relative to the main assembly 100. Even if the 
main body 301A is raised, the motion of the main body 
20 301A beyond a predetermined distance is limited by 
contact of the upper surface 301E to the top surface 
portion lOOd (Figure 32) of the main assembly 100 of 
the apparatus. 

The engaging projection 301c and the toner 
25 supply port 301g of the toner supply container 301 are 
preferably disposed on a line in the sliding direction 
of the container. By doing so, production of moment 
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in either direction in Figure 32 relative to the slide 
direction in the toner supply container 301 can be 



prevented. Even if a moment in either direct 



ion is 



produced, the movement of the main body 301 A beyond e 
5 predetermined distance can be prevented by abutment of 
the rib 301 3 as a lateral stopper portion provided in 
the 301B to the side wall portion lOOe provided in the 
main assembly 100. 

The height of the engaging projection 301c of 
10 the toner supply container 301 is such that 

overlapping x between the engaging projection 301c and 
the container chucking member 51 (Figure 32) is larger 
than the clearance Y between the upper portion 301E of 
the container and the top surface lOOd of the main 
15 assembly of the apparatus (Figure 32) in order to 
Prevent the upward disengagement of the toner supply 
container 301 during the slide movement. 

The horizontal ribs 301j of the toner supply 
container 301 in Figure 32 are preferably provided on 
20 the top part of the toner supply container 301 to 

Prevent the clogging, and in this embodiment, they are 
disposed at an upper portion (upper than the height 
center) of the toner supply container 1 with a proper 
clearance from the side wall portion lOOe. 
25 The description will be made as to a driving 

mechanism for the toner supply container 301 in this 
embodiment . 
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When the toner supply container 301 is to be 
mounted, the coupling engaging portion 303c of the 
sealing .ember 303 is brought into engagement with the 
first coupling member 304 of the main assembly 100 of 
5 the apparatus as shown in Figure 23. The f irst 
coupling member 304 functions to transmit driving 
force of a driving device (unshown) provided in the 
main assembly 100 to the sealing member 303. 

Figure 33 shows details of the fi rst coupling 
10 member 304. 

Designated by 512 is a gear member having a 
gear portion at the outer surface 512a. The gear 
member 512 is constituted by two members, namely, gear 
Portion 512A and cap portion 512B, which are securedly 
15 fixed by snap fitting, bonding or the l ike . The 

inside of the gear member 512 is provided with urging 
means 514 and a movable member 513. The urging means 
514 abuts the 512b portion of the gear member 512 and 
the 513b portion of the movable member 513. 
20 Figure 34 is a detailed illustration of the 

gear portion 512, wherein (A) is a sectional front 
view, and (B) and (C) are side views. Figure 35 is a 
detailed illustration of the movable member 513, 
wherein (A) is a sectional front view, and (B, and (C) 
25 are side views, and (D) is front view. 

In Figure 34, gear portion 512A is provided 
with four slide guiding ribs 512A1 arranged 
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circumferentially. m Fig ure 35 the — , 
513 has four S l ide guiding ho i e portions 5i 3c 
circumferentially arranged, and are encaged with rt 
slide guiding ribs 512A1 of the gear portion 512A 
i which the movable member 513 is slidabie in the gear 
member 512. 

Designated by 513a is a drive transmitting 
portion of the movable member 513. The drive 
transmitting portion 513a is engaged „ irh an elongat 

projection 303d of the s*»»ii«„ - w 

tne sealing member 303 to transrn^ 

the rotation force to the sealing memher when the 
toner supply container 1 is mounted to the main 
assembly 100 of the apparatus. 

In Figure 33, designated by 517, 515 are 
bearing members for rotatably supporting the gear 
member 512, and 516 is an oil seal. The toner 
discharged through the toner supply port 301g is 
prevented, by the oil seal 516, from entering the 
bearing members 515, 517 resulting in the locking c - 
the gear member 512. Designated by 519 is a gear 
member, and when the toner supply container 301 is 
mounted to the main assembly 100 of the apparatus, 
is press-contacted to the 303h portion (Figure 27) - 
the sealing member 303 to prevention the toner 
discharged through the toner supply port 301g f r0 m 
entering the gear member 512. Designated by 511 .- 3 
are driving side plates for supporting the first 
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coupling member 304. Designated by 518 is a bearing holder, 
which functions to support the bearing 515 and the oil seal 
516 and which is securedly fixed on the driving side plate 
511 by screws or by bonding. Designated by 520 is a holder 
seal member, which prevents the toner from leaking between, 
the bearing holder 518 and the holder 5 as shown in Figure 
27. 

The gear seal member 519 and the holder seal member 518 
are fixed to the gear member 512 and the bearing holder 518, 
respectively, by double coated tape or the like, and the 
material thereof is elastic material such as urethane foam. 

The description will be made as to an operation of the 
first coupling member 304. The movable member 513 of the 
coupling member is retractable in a direction A in Figure 33 
because of the structure described in the foregoing. 
Normally, it is urging to a position shown in Figure 3 3 by 
urging means 514. When the toner supply container 301 is 
mounted to the main assembly 100 of the apparatus, the 
sealing member 3 03 enters the coupling member as shown in 
Figure 27. If the phases of the projections 303d of the 
sealing member 3 03 and those of the drive transmitting 
portions 513a of the movable member 513 are matched, the 
locking member 6 locks the locking portion 3 03e and the toner 
supply port 301g is unsealed, and then, the gear member 512 
and the movable member 513 are rotated by unshown main 
assembly driving mechanism, so that sealing member 303 is 
rotated through the drive transmitting portion 513a. When 
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the phases are not matched, the movable member 513 is urged 
in the direction A in Figure 33 by the projection 303d of the 
sealing member 3. When the gear member 512 and the movable 
member 513 are rotated by the main assembly driver with this 
state, the movable member 513 rotates idle until the phase 
matching is reached between the projection 3 03d of the 
sealing member 303 and the drive transmitting portion 513a of 
the movable member 513. When the phases are matched, the 
movable member 513 is slid by the urging means 514 to the 
position shown in Figure 3 3 where the drive transmitting 
portion 513a and the elongated projection 303d of the sealing 
member 3 03 are engaged to transmit the driving to the sealing 
member 303. In the same manner as with the foregoing 
embodiment, the locking, unsealing and rotational driving 
operations are accomplished. 

Figure 36 shows the details of the second coupling 
member 307. Designated by 521 is a drive transmission claw. 
In Figure 37, (A) is a sectional front view of the drive 
transmission claw 521, (B) is a side view, (C) is a front 
view, and (D) is an upper surface Figure. In Figure 37, 
designated by 521a is a claw portion, 521b is a slide guiding 
portion, 521c is a parallel pin groove portion, and 521d is a 
spring receiving surface. Figure 38 is a detailed 
illustration of the transmitting member 3 06 shown in Figure 
26, wherein (A) is a sectional front view, (B) and (C) are 
side view, and (D) is a front view. In 
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Figure 38, designated by 30 7a » 

y 307a is a transmission claw 

portion. 

in Figure 36. designate by S22 is . dri 
shaft which t . rotatably supportea on ^^^^ ^ 

Plates S10 and ,11 through bearings 525 , 526 ^ 

Provided with a one-wa y gear s27 which 4- 

-ith an integral one way S2?a whi=h tranMits rotatiM 

only in one rotational direction. 

The driving transmission pawl or claw 521 is 
slidable by -engagement between the slide gu la i ng 
Portion 521b and the driving shaft 522. and by 
engagement with the parallel pin gr oove portion, the 

rotation of the driving shaft 522 ic t 

r " 2 ls transmitted to 
the drive transmission claw 5?i ^ . 

claw 521. Designated by 524 is 

urging means which is contacted to the spring seat 528 
-d the spring receiving surface 521d of the drive 
transmission claw 521. 

The description will be made as to an 
operation of the second coupling member 307 The 
=0 drive transmission olaw 52! of the second cou P li„ g 
-ember 307 is movable in the direction A in r igure 39 
because of the structure described in the foregoing 
end is normally urged to a position shown i„ Figure 36 
by the urging means 524. when the toner supply 
container 301 is mounted to the main assembly loo of 
the apparatus, the transmitting member 306 enters the 
second coupling member 307. „ h en the phase relation 
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is such that transmission claw portions 307a of the 
transmitting member 3 07 are abutted to the claw 
portions 521a of the drive transmission claw 521. 
the claw portions S21a of the drive 
5 transmission claw 521 are rotated by the transmission 
claw portions 307a of the reaching member 307. At 
this time, the driving shaft 522 rotates with the 
rotation of the transmission member 306. but it 
rotates idle due to the one way clutch 527a portion of 
10 the one way gear 527. and therefore, when the toner 
supply container 301 is mounted to the main assembly 
100 of the apparatus, the drive transmission claw 521 
and the transmitting member 306 are not interfered. 

In the toner supply container in the state 
15 shown in Figure 23 to which it is moved from the 

Position shown in F igure 24 , the drive transmission 
claw 521 moved by the urging means 524 with the 
retraction of transmitting member 306 to the left, so 
that engagement between the transmission claw portion 
20 306a of the transmitting member 306 and the claw 
Portion S21a of the drive transmission claw 521 is 
maintained. 

Thus, the transmitting member 3067 receives 
the rotational driving force through the one way gear 
W 527, driving shaft 522 and the drive transmission claw 
521 from the unshown main assembly driving means, so 
that stirring member 305 is rotated. 
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The description win be made as to 
discharging of the toner. 

When the toner supply container 301 is 

mounted to' the main assembly 100 of *-h« 

iy 100 of the apparatus, the 

i locking portion 303e at the end of the sealing member 
303 is locked with the locking member 51C of the image 
forming apparatus, and is supported at a position away 
from the toner supply port 301g of the main body 301A 
of the container. At this time, the engaging 
relation, in the rotational direction, between the 
feeding member 302 and the sealing member 303 is 
maintained. 

The sealing member 303 is engaged with a 
first coupling member 304 of the main assembly of the 
apparatus by the coupling engaging portion (driving 
force receiving portion) 303C. The first coupling 
member 304 receives the rotation through the drive 
transmitting means (unshown) such as a gear or the 
like from the driving source (unshown) such as a motor 
or the like of the main assembly of the apparatus, and 
is transmitted to the sealing member 303 through 
engagement with the spline-like projections 303d. it 
is further transmitted to the feeding member 302 
through engagement with the free end 302a of the 
feeding member 302 to the non-circular or square hole 
303a. Similarly, the transmitting member 306 engaged 
with the one end 304d of the stirring member 304 is 
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engaged with a seenn^ 

SeCOnd co ^Pling member 307 ^ 
assembly of the apparatus. The se ~ 4a 
307 of the «■ ^ SeCOnd ^uPling member 

the mam assembly of the apparatus 
rotation force through the , ^ the 

, «. 9h the < u *shown) drive 

5 transn >itting means such as a gear „ 

source funS h , " the dri *ing 

" (unsh °«n) such as a motor of th. 

of the apparatus, and is tran - 

Q ls transmitted to +h« * . 
nenber 304 through the e„„ « lrrln g 

8 tne engagement with t-h= . 
claw 306a. The rotations freo 

« —b.r 30 2 ana the s ti frSqUen " eS °< «- 

the stirring member 304 

-tations/min. ^ approx '~ «»~- " 

embodiment. -tations/min. In this 

When the stirring member 304 rof±* 
toner which has been ca*ed by re mo V al ^ 

" ;° n9 *~ ~ - - - Nation durl 
transportations, is i oosened , and 

toner supply port , ^ the 

P 7 POrt Portion 301a by rotati™ * 

*~ io cation Of tho 

Ceding member 302 and i «, « • 

discharged and let fall 
through the toner supply port- i 

toner hopper 201 .. ' " " *h. 

The discharging experiments were M - 
-ng the containers of the ..^.J"" ~ ~ 
«* the contact is filled ^ ^ ^ 

-as discharged by the ■ 
25 ""ring member rotated at a 

speed of a PPra . 10 rotations,^.. Md by J*^. 

--bar rotated at a speed or appro, 52 
*>• "eve (opening l8 75 " ret '"™^»- 

and "»■»• of SUS) was used 
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to check existence of larger particles, and it was 
confirmed that no large particle exists. The 
remainder toner amount in the container is 20 g. and 
therefore,' the reducing effect of the toner remaining 
amount is also confirmed. 

In this embodiment, the sealing member 303 is 
movable in the axial direction relative to the feeding 
member 302, but the sealing member and the feeding 
member may be integral. m Figure 39, the sealing 
member 320 includes the sealing portion 320a. the 
driving force receiving portion 320b and the sealing 
member 320. The sealing member 320 is movable in the 
direction A in Figure 39. 

The one end of the feeding member 302b is not 
necessarily projected outwardly from the toner supply 
port 320a. 

For example, as shown in Figure 40, the toner 
feeding member may receives the driving force from the 
main assembly 100 of the apparatus in the toner supply 
port 320a or in the toner accommodating portion 301n. 
In this case, the sealing member 350 receives the 
driving force from the main assembly 100 of the 
apparatus by a rib 350b. The driving force is 
transmitted to the toner feeding member 302 by the 
projection 350c. 

The toner supply container as described above 
is. summarized as follows: 
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A toner supply container detachably mountabl 
to a main assembly of an electrophotographic image 
forming apparatus, comprising: 

(a) a toner accommodating portion (e.g. in, 
5 301n) for accommodating toner; 

(b) a toner supply opening or port (e.g. la. 
301a) for discharging toner accommodated in said tone 
accommodating portion; 

(c) a toner feeding member (e.g. 2, 302) for 
10 feeding the toner accommodated in said toner 

accommodating portion toward said toner supply openi= 
by rotation thereof, wherein a center of rotation of 
said toner feeding member is in an opening region of 
said toner supply port as seen in the longitudinal 
15 direction of said toner feeding member. 

Said toner supply port is projected outwardly 
from a lateral end surface (e.g. 1A1, 301A1) crossing 
with the longitudinal direction of said toner 
accommodating portion. 

20 The center of rotation of said toner feeding 

member is substantially concentric with the center c: 
the opening region of said toner supply port as seen 
in the longitudinal direction of said toner feeding 
member. 

25 Said toner supply port is substantially 

cylindrical having an outer diameter of 26 mm - 29 nmr. 

Said toner feeding member has a driving force 
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receiving portion (e.g 2a *m * , 

•9- 2a, 302a) adjacent a toner 

supply port in the longitudinal direction „ 

. Uire ction, wherein 

said driving force receiving portion wh 

^ rion - wh en said toner 

supply container is deta^ni 

detachably mounted to the main 
5 assembly of said apparatus ra , • 

PParatus, receives driving force 
from the main assembly of = 

y f thS W^atus, using said 

toner supply port. 

said toner feeding nembar incluaes ^ 
Potion ..... 2A, 30 2A) and . helical 

» «-.. ». 30 2B) extended elon. . longitudinal 9 
"taction of saia shaft ^ 

tore* rerai n„ s portion ls Mtended froa 
portion in its axial direction. 

Said driving force receiving portion is 
Projected outwardly rro* said toner supply port 

is in sa dV 8881 fU "" tUrn ° £ ^ haliC " 

ln said *°ner supply port . 

A section crossing with the longitudinal 
direction of said driving force 
, . „„. 9 ° rCS "ceivrng portion has 

1 a polygonal shape. 

Said toner accomodating portion includes a 
curved portion (e.g. 301 F) having a decreasing width 
hardly wh en it is detachahly bunted to the „ain 
asse^ly of said apparatus in a cross-section in a 
< taction crossing with the longitudinal direction, a 
"near portion ..... 301G) having , substan 

constant width extended fro. a hotto* portion of said 
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e tlon Md . substantiany ^^^^ portion 
(301., extended from . bottom portion of iinMr 
Portion, and said toner f6edlng ^ ^ 
said iinear portion an d said M , lcircle pQrtion 

Sard toner supp ly container suppiies. into 
the main assembly of said apparatus from sald toner 
supply port, the toner accomodate* i„ said toner 
accommodating portion by said toner feedlng ^ ^ 

accordance with consumption or the toner in the main 
assemb ly of said apparatus ^ ^ ^ 

container is detachabl y mounted to the main assembl y 
of said apparatus. 

AS described in the foregoing, according to 

the embodiments of the present invention, there is 

■5 Provided a high ly reiiabie toner su Pply container 

which can supply the toner into tha 

r lnto the mam assembly of 
the apparatus while being keot i n 

9 KSpt ln the main assembly of 
electrophotographic image forming apparatus. 

Furthermore, the present invention provides a 
toner supply container, the manufacturing cost of 
which is low. 

The embodiments provide a toner supply 
container which can discharge the toner efficiently 
through the toner supply port. 

Also, they provide an electrophotographic 
x*age forming apparatus to which such a toner supply 
container is detachably mountable. 
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While the invention has been described with 
reference to the structures disclosed herein, it is 
not confined to the details set forth and this 
application is intended to cover such m odif icati ons or 

changes as may come within i-h^ _ 

jr ^uiue wxinm the purposes of the 

improvements or th. scope of the foUowing clai-s. 



